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5 Novel cyclohexapeptide compounds, processes for their production and their use as 
a pharmaceutical. 

The present invention relates to cyclohexapeptide compounds belonging to the 
echinocandin class having a substituent group at the ornithine-5, homotyrosine-4 

10 and ortho position of the phenolic hydroxy of the homotyrosine unit, and 

pharmaceutical^ acceptable salts thereof. The present invention further relates to 
processes for the preparation of the novel cyclohexapeptide compounds, to the use 
of the compounds and their pharmaceutical^ acceptable salts as pharmaceuticals, in 
particular to their use in the treatment of fungal infections, and to pharmaceutical 

1 5 compositions comprising the novel compounds or a pharmaceutical^ acceptable salt 
thereof. 

The search for new and effective antifungal agents has been intensified by the 
increase in immunological diseases and aggressive immunosuppressive 

20 chemothera p y. Present therapeutic options fo r the treatment of fungaLinfections-are„ 
limited to compounds in two classes, the polyenes and the azoles. Due to an 
increase in the number of isolates, which are resistant to conventional antifungal 
agents, there presently exists a need for new antifungal and anti-pneumocystis 
agents. Because there are limited numbers of antifungal agents available for the 

25 treatment of life-threatening fungal infections and because resistance may further 
limit the utility of the newer azoles, there is an urgent need for new antifungal agents 
with a different mode of action. 

Accordingly, the present invention provides novel antifungal cyclohexapeptide 
30 compounds represented by general formula I as shown below: 
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OH 



therein 



R' is C9-C20 alkyl; C9-C20 alkenyl; C9-C20 alkoxyphenyl; an aryl group selected from: 
phenyl, biphenyi, terphenyl and naphthyl; C1-C12 alkylphenyl, C2-C12 alkenylphenyl, 
C1-C12 alkoxyphenyl; linoleoyl; palmitoyl; 12-methylmyristoyl; 10,12- 

1 0 dimethylmyristoyl; or -COC 6 H 4 (p)OC8Hi7; 

R1 and R3 are independently -OH; -CN; -CH 2 NH 2 ; -N 3 ; aryl; substituted aryl; 
heterocyclyl and substituted heterocyclyl with 1 -3 of the same or different 
heteroatoms; aminoalkylamino; mono or di-substituted linear or cyclic 
aminoalkylamino; -OR, wherein, R is C1-C12 alkyl; substituted alkyl of the type - 

15 (CH 2 ) n -X .where n is 1-5 and X is CI, Br, I, COOY, CN, NH 2 or a heterocyclic and 

where Y = Ci-Cs linear or branched alkyl; C2-Ci2-alkenyl; aryl; fused aryl; substituted 
aryl; a heterocyclic containing 1-3 heteroatoms; mono or di-substituted aminoalkyl; or 
a hydroxy protecting group; or R3 is imidazolyl; 
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R 2 and R4 are independently -H or -OH; 

R 5 is -H or -CH 3; 

R 6 is -H, -CH 3 or -CH 2 CONH2; 

R 7 is -H, -CH 3 or -OH; 

5 Re and R9 are independently -H or -C^-Secondary.amine, the secondary amine 
being attached to -CH 2 through its im- nnKage; 

and its pharmaceutically acceptable salts. 

To the nitrogen atom of the secondary amine are attached the same or different 
10 groups selected from: C1-C12 alkyl, C2-C12 alkenyl, aryl, substituted aryl, alkylaryl and 
substituted alkylaryl, or the nitrogen atom of the secondary amine is part of a 
heterocyclic group, optionally substituted by one or more of: C1-C6 alkyl, C1-C6 
alkenyl, aryl, amino, nitro and halogen, or a fused heterocyclic group, whereby the 
heterocyclic group in each case contains 1 -3 of the same or different heteroatoms, 

15 

Examples of suitable secondary amines are piperidine, pyrrolidine, 4- 
methylpiperidine, morpholine, dimethylamine, diisopropylamie, 4-piperidino- 
piperidine, piperazine, 1-methylpiperazine, 1-(2-fluorophenyl)piperazine, 1-(2- 
chlorophenyI)piperazine, 1-(2-pyrimidyl)piperazine, 1-(4-fluorophenyl)piperazine, N- 

-20 (a:a7a-trifluoro-m 

pyridyl)piperazine, 1-(4-pyridyl)piperazine, 1-(4-methylphenyl) piperazine, 1-(2,6- 
dimethylphenyljpiperazine, 1-(1-phenylethyl)piperazine t dibenzylamine, N-(tert- 
butyl)benzylamine and N-(isopropyl)benzylamine. 

25 In a preferred first embodiment, R1 is -OH or OR and R 3 is -OH, -OR or imidazolyl, 
wherein R in each case is: C1-C12 alkyl; substituted alkyl of the type -(CH 2 ) n -X, where 
n is 1-5, X is CI, Br, I, COOY, CN, NH 2 or a heterocyclic and Y is a C1-C6 linear or 
branched alkyl; C2-Ci2-alkenyl; aryl; fused aryl; substituted aryl; a heterocyclic 
containing 1-3 heteroatoms; mono or di-substituted aminoalkyl; or a hydroxy 

30 protecting group. 

Ideally in the first embodiment Rq and/or R9 is -CH 2 -secondary amine. 
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In an alternative preferred second embodiment R' is 1 2-methylmyristoyl, Ri and R3 
are independently -OH, -CN, ~CH 2 NH 2l -N 3 , aryl, substituted aryl, a heterocyclyl or a 
substituted heterocyclyl, the heterocyclyl in each case having 1-3 of the same or 
different heteroatoms, aminoalkylamino, or mono or di-substituted linear or cyclic 
5 aminoalkylamino, R 2 and R4 are both -OH, R 5 and R 7 are both -CH 3i Re is -H, and 
Re and R 9 are both -H. 



The compounds provided by this invention are semi-synthetic cyclic hexapeptides 
derived from cyclic peptides, which are produced by culturing various 
10 microorganisms. A number of cyclic peptides are known in the literature, including 
mulundocandin, sporiofungin, echinocandin B and aculeacin. 

These cyclic hexapeptides have closely related structures with some modification of 
the cyclic peptide and / or the N-acyl fatty acid chain. For example mulundocandin 
15 has a methyl-myristoyl side chain, aculeacin A has a palmitoyl side chain, 
echinocandin B has a linoleoyl side chain and pneumocandin Ao has a di- 
methylmyristoyl side chain. The naturally occurring cyclic hexapeptides of the 
echinocandin class have a labile C-O bond and C-N bond at the ornithine-5 position 
as disclosed in US-A-5,378,804 issued January 3, 1995. 

20 

According t o the presen t in vention there are further provided pro cesses for the 
preparation of the novel cyclohexapeptide compounds of general formula I above. 

The invention is described herein using the terms defined below unless otherwise 
25 specified. 

Throughout the specification and appended claims, a given chemical formula or 
name shall encompass all optical and stereoisomers as well as racemic mixtures 
where such isomers and mixtures exist. 

30 

As used herein, the term B Ci-Ci 2 alkyr refers to a straight or branched alkyl chain 
having from one to twelve carbon atoms. Typical C1-C12 alkyl groups include methyl, 
ethyl, propyl, isopropyl, butyl, t-butyl, pentyl, hexyl, octyl, nonyl, decyl, undecyl, 
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dodecyl and the like. The term "Ci-Ci 2 alkyl" includes within its definition the term 
"Ci-C 6 alkyl". 

The term "C9-C20 alkyl" refers to a straight or branched alkyl chain having from nine 
5 to twenty carbon atoms. 

Tl ie Lei in „Ci-Ci 2 alkenyr reters to a straight or branched chain hydrocarbon having 
from one to twelve carbon atoms, with at least one unsaturation. Typical alkenyl 
groups are groups such as vinyl, 1 -propen-2-yl, 1-buten-4-yl, 2-buten-4-yl and 1- 
1 0 penten-5-yl. 

The term „C9-C 2 o alkenyl" refers to a straight or branched alkyl chain having from 
nine to twenty carbon atoms with at least one saturation. 

1 5 The term "C9-C20 alkoxy" refers to a straight or branched alkyl chain having from nine 
to twenty carbon atoms attached to an oxygen atom. Typical C g -C2o alkoxy groups 
are, for example, decyloxy, and dodecyloxy. 

The term "substituted alkyl" refers to an alkyl group which may be substituted with up 
20 to three substituent groups at any available point of attachment. 



The term "cycloalkyl" refers to a species of alkyl containing from 3 to 15 carbon 
atoms without altering or resonating double bonds between carbon atoms. 

25 The term "aryl" refers to, for example, a phenyl which is optionally substituted by one 
or more substituents such as halogen, alkyl, alkoxy or nitro. 

The term „fused aryl" refers to a bicyclic or polycyclic ring system such as benzene 
ring having any two adjacent carbon atoms in common. Typical examples of fused 
30 aryl groups are naphthalene and anthracene. 

The term 'heteroatom' refers to N, O, S, and P. 
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The term "heterocyclic" refers to a 3, 5, 6 or 7 membered ring having 1 to 3 hetero 
atoms which may be nitrogen, oxygen or sulphur, including pyrrolyl, pyrrolidinyl, 
pyridonyl, pyridyl, pyrimidyl, pyrazolyl, imidazolyl, isoxazolyl, furyl, thienyl, oxazolyl, 
thiazolyl, piperidyl, morphinyl, oxazolidinyl, thiazolidinyl, pyrazolidinyl, imidazolidinyl 
5 and piperazinyl. 



10 



15 



The term "hydroxyprotecting group" refers to a substituent of an hydroxy group that 
is commonly employed to block or protect the hydroxy functionality while reactions 
are carried out on the other functional groups on the compound. Examples of such 
hydroxy protecting groups include tetrahydropyranyl, methoxymethyl, 
methylthiomethyl, t-butyl, t-amyl, trityl, benzyl, allyl, trimethylsillyl and (t- 
butyl)dimethylsilyl. The species of hydroxy protecting group is not critical so long as 
the derivatized hydroxy group is stable to the conditions of the subsequent 
reaction(s) and can be removed at the appropriate point without disrupting the 
remainder of the molecule. Preferred hydroxy protecting groups are benzyl and 
methyl. The term "protected hydroxy" refers to a hydroxy group bonded to one of the 
above hydroxy protecting groups. 



Further examples of hydroxy protecting groups are described in T. W. Greene, 
20 "Protective Groups in Organic Synthesis" John Wiley and Sons, New York, N. Y. 
(2nd edition, 1991) Chapters 2 and 3. 



25 



30 



One process for the preparation of cyclohexapeptide compounds of the general 
formula I above according to the present invention comprises: 

a) reacting a cyclohexapeptide compound of the general formula I above, wherein 
R', R 2 , R4, Rs, Re and R 7 are as defined above in the general formula I, Ri and R 3 
are both -OH, and R 8 and R 9 are -H (compound II), with an alcohol in the 
presence of an acid in an aprotic solvent at a temperature ranging from 0°C to 
60° to obtain the corresponding cyclohexapeptide derivative of the formula I 
wherein R', R 2 , R», Rs, Re and R 7 are as defined above in the general formula I, 
R1 and R3 are -OH or -OR such that at least one of R, or R 3 is -OR, wherein R is 
Ci-Ci 2 alkyl, C2-Ci 2 alkenyl, fused aryl, substituted aryl, a heterocyclyl containing 
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1-3 heteroatoms, mono or di-substituted aminoalkyl, or a hydroxy protecting 
group, and Ra and R 9 are -H (compound III); 

b) reacting the compound III obtained in step (a) with an appropriate secondary 
amine in presence of paraformaldehyde in an aprotic solvent at a temperature 
ranging from 60°C to 150°C to yield the desired compound of formula I, isolating 
and purifying the resulting compound of formula I from the reaction mixture in a 



known manner and, if desired, converting the compound of formula I into its 
pharmaceutical^ acceptable salt in a known manner. 

The final compounds of formula I can be purified by procedure well known in the art 
such as crystallization followed by filtration. Alternatively the solvent can be removed 
by extraction, evaporation and the intermediates can be purified if required by 
chromatography with solid support such as silica gel, alumina, RP-8 or RP-18. 

The described process for the preparation of the cyclohexapeptide compound of 
general formula I is illustrated as follows: 



20 



25 



Alcohol 



Ill- 



Acid , Aprotic solvent 
0°C to 60°C 



Secondary amine, 
-Paraformaldehyde- 



Aprotic solvent, 
60°Cto 150°C 
( Mannich Reaction ) 



SCHEME 1 



30 



The reaction of step (b) wherein the intermediate compounds III are reacted with a 
secondary amine in the presence of paraformaldehyde is known in the art as a 
Mannich Reaction. 
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The starting compounds II may be natural products such as mulundocandin, 
echinocandin B, aculeacin, pneumocandin Ao , pneumocandin Bo, pneumocandin 
Co and cilofungin. 

5 

In the process of the present invention, the alcohol used in step (a) may be . an alkyl 
alcohol such as methanol or an aryl alcohol such as benzyl alcohol. 

For step (a), suitable acids include strong organic acid such as trifluoroacetic acid, p- 
10 toluene sulphonic acid, camphor sulphonic acid or a lewis acid such as 
borontrifluoride etherate, titanium tetrachloride. 

Suitable aprotic solvents used in steps (a) and (b) are selected from 1 ,4-dioxane, 
N,N-dimethylformamide(DMF), dimethylsulfoxide(DMSO), tetrahydrofuran(THF), 
1 5 toluene. The preferred one is 1 ,4-dioxane. 

In step (b), the said secondary amines include compounds in which the nitrogen 
contains the same or different C1-C12 alkyl, C2-C12 alkenyl, aryl, substituted aryl, 
alkylaryl, substituted alkylaryl groups, and compounds in which the nitrogen atom of 
20 the secondary amine may be a part of a heterocyclic or substituted heterocyclic or 

fused heterocyclic. The heter ocyclics may contain 1-3 of the same or different 

heteroatoms. Substituted heterocyclics may contain substituent(s) such as Ci-C 6 
alkyl, C1-C6 alkenyl, aryl, amino, nitro and/or halogens. 

25 Some representative examples of secondary amines are listed below: 
piperidine, pyrrolidine, 4-methylpiperidine, morpholine, dimethylamine, 
diisopropylamie, 4-piperidino-piperidine, piperazine, 1 -methyl piperazine, 1-(2- 
fluorophenyl)piperazine, 1-(2-chlorophenyi)piperazine, 1 -(2-pyrimidyl)piperazine, 1- 
(4-fluorophenyl)piperazine, N-(a,a,a-trifluoro-m-tolyl)piperazine, 1 -phenylpiperazine, 

30 1-benzylpiperazine, 1-(2-pyridyl)piperazine, 1 -(4-pyridyl)piperazine, 1-(4- 
methylphenyl) piperazine, 1-(2,6-dimethylphenyl)piperazine, 1-(1- 
phenylethyl)piperazine, dibenzylamine, N-(tert-butyl)benzylamine and N- 
(isopropyl)benzylamine. 
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The present invention provides a second process for the preparation of compounds 
of the general formula I comprising: 

5 a) reacting mulundocandin of the following formula IV, 



10 



H 3 C 



HO q OH 




IV- 



with a nucleophile such as a thiol or a thioether in presence of an acid in an 
aprotic solvent at a temperature ranging from 0°C to 60° to obtain the 
corresponding cyclohexapeptide derivatives of formula V; 
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wherein Ri and R3 are independently -OH or -SR such that at least one of R1 or 
R 3 is -SR, wherein R is C1-C12 alkyl, substituted alkyl of the type -(CH 2 ) n -X, 
wherein n is 1-5 and X is CI, Br, I, COOY, CN, NH 2 , or a heterocyclic and Y is a 
5 Ci-C 6 linear or branched alkyl; C2-C12 alkenyl; aryl; fused aryl; substituted aryl; 
~ heterocyclyl containing I^Theteroatoms; mono or di^b^titme^~aTninoalkylro"ra _ 

hydroxy protecting group ; 

b) reacting the compounds of formula V as obtained in step (a) with an oxidising 
10 agent in an aqueous medium at a temperature ranging from 20°C to 60°C to 

obtain the corresponding sulfones of the formula VI, wherein in formula V above 
Rn and R3 are independently -OH or -S (0 2 )R such that at least one of R1 or R3 
is -S0 2 R, wherein R is a C1-C12 alkyl, substituted alkyl of the type -(CH 2 )n-X, 
wherein n is 1-5 and X is CI, Br, I, COOY, CN, NH 2 , a heterocyclic, Y is a Ci-C 6 
15 linear or branched alkyl chain; C2-C12 alkenyl; aryl; fused aryl; substituted aryl; 

heteroaryl containing 1-3 heteroatoms; heterocyclyl containing 1-3 heteroatoms; 
mono or di-substituted aminoalkyl; or a hydroxy protecting group; 
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c) reacting the sulfone (VI) obtained in step (b) with an appropriate nucleophile such 
as a carbon or nitrogen nucleophile in an appropriate solvent at a temperature 
ranging from 20°C to 60°C to obtain the desired compound of the formula I, 
5 isolating and purifying the resulting compound of the formula I from the reaction 
mixture in a known manner and, if desired, converting the compound of formula I 
into its pharmaceutical^ acceptable salt in a known manner. 

The final compound of formula I can be purified by procedure well known in the art 
1 0 such as crystallisation followed by filtration. Alternatively the solvent can be removed 
by extraction, evaporation and the intermediate can be purified if required by 
chromatography with solid support such as silica gel, alumina, RP-8 or RP-18. 

The process for the preparation of the cyclohexapeptide compounds of general 
15 formula I is illustrated as follows : 



thioether or thiol, oxidising agent, Nucleophile, 

lv . V „ VI „ l 

acid , aprotic solvent aqueous medium aprotic solvent 

20 0°Cto60°C 20°Cto60°C 20X to 60°C 



SCHEME 2 



25 The starting compound, Mulundocandin, is a naturally occurring cyclic lipopeptide, 
which is isolated from the cultured broth of a strain of Aspergillus sydowi, a 
microorganism (Indian Patent No. 162032; The Journal of Antibiotics, Vol.XL No.3, 
275-277). Mulundocandin is useful as an antibiotic. 

30 In the process of the present invention the said nucleophile used in step (a) may be 
a thioether such as methylthioglycolate or an aryl thiol such as thiophenol. 



Step (a) is carried out in presence of an acid which may be a strong organic acid 
such as trifluoroacetic acid, p-toluene sulphonic acid, camphor sulphonic acid or a 
lewis acid such as boron trifluoride etherate, titanium tetrachloride. 

5 Suitable aprotic solvents used in steps (a) and (c) are selected from 1 ,4-dioxane, 
N,N-dimethylformamide(DMF), dimethylsulfoxide(DMSO), tetrahydrofuran(THF) and 
toluene. The preferred one is 1 ,4-dioxane. 

In step (b), the suitable oxidising agent includes OXONE® ( KHS0 5 .KHS04.K 2 S04:: 
2:1:1 ; obtained from Aldrich Chemicals), hydrogen peroxide and 
metachloroperbenzoic acid. The preferrred one is OXONE®. 

The said aqueous medium used in the oxidation step is usually a mixture of solvents 
consisting of water and a water soluble organic solvent such as acetonitrile, 
dimethylformamide, dimethylsulfoxide (DMSO) and tetrahydrofuran. About 1:1 v/v 
mixture of the solvents is preferred. The preferred water soluble organic solvent is 
acetonitrile. 

In step (c), the said nucleophile includes a carbon nucleophile or a nitrogen 
nucleophile. 



The carbon nucleophile may be a cyanide such as sodium cyanide, potassium 
cyanide and lithium cyanide. 

25 The nitrogen nucleophile may be selected from an amine, azide, heterocyclyl, 

substituted heterocyclyl (containing 1-3 of the same or different heteroatoms), and 
aminoalkylamino compounds. 

In the second process of the present invention the nucleophilic substitution may take 
30 place either at ornithine-5 position only or at both the ornithine-5 and homotyrosine-4 
positions depending on the intermediates formed in step (a). 

The preferred representatives of cyclohexapeptide compounds of formula I' below 
are listed in the following Table I. 
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O H (COMPOUNDS 6-47) 
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The compounds (6-47) listed in the Table 1 are prepared from Mulundocandin 
(Formula IV above, compound 1 ) as the starting material in which in the general 
formula I R' is 12-methyimyristoyl; R 1( R^Raand R4each represent -OH, R s and R 7 
each represents -CH 3 , Rs represents -H and R 8 and R 9 are -H. 
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The preferred representatives of intermediate compounds III are compounds 2-5 as 
described in the experimental section of the specification. 
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The further preferred representative compounds given in Table II have the general 
formula I' above in which R 8 and R 9 are H and Ri and R 3 are the groups shown in the 
Table. 



5 

TABLE II 



COMPD 
NO 


Ri 


R3 


54 


CN 


-OH 


55 


CH 2 NH 2 


-OH 


56 




-OH 


57 




-OH 


58 


CN 


CN 


59 


N 3 


N 3 


60 







The preferred representatives of intermediate compounds of general formula V and 
10 VI are compounds 49-53 as described in the experimental section of the 
specification. 

The compound 55 as shown in Table II is obtained by reduction of compound 54 with 
a reducing agent such as CoCb-NaBhU or by hydrogenation using raney nickel as a 
15 catalyst in presence of ammonia in alcoholic solvent. 
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The compounds of general formula I, if desired may be converted into their 
pharmaceutically acceptable salts. 

5 Preferred pharmaceutically acceptable add addition salts are those formed with 
mineral acid such as hydrochloric acid and those formed with organic acid such as 
acetic acid. 



10 



The compounds of present invention are soluble in lower alcohols and polar aprotic 
solvents such as N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO) and 
pyridine. 



15 



20 



15 



The compounds of present invention are useful for the control of both filamentous 
fungi and yeast. They are especially adaptable to be employed for the treatment of 
mycotic infections in mammals, especially those caused by Candida species such as 
C.albicans, C.tropicals and C.neoforma and Aspergillus species such as 
Afumigatus, A.flavus and A.niger. These type of infections are usually found in 
immunocompromised patients such as those suffering from AIDS. 

The compounds of formula I of the present invention and pharmaceutically 
acceptable salts thereof may be administered orally, intramuscularly, intravenously 
_or^other_modes-of ^administration^harmaceutical compos i tions which contain the 
compound according to the invention or a pharmaceutically acceptable salt or 
derivative thereof singly or in combinations can be prepared according to standard 
techniques by mixing the compound(s) with one or more pharmacologically 
acceptable excipients and/or auxiliaries such as fillers, emulsifiers, lubricants, 
masking flavours colorants or buffer substances, and converting the mixture into a 
suitable pharmaceutical form such as tablets, coated tablets, capsules or a 
suspension or solution suitable for enteral or parental administration. Further details 
of the production of suitable pharmaceuticals may be obtained from the literature 
which relates to the echinocandin type of antibiotics. 

As customary, the galenic formulation and the method of administration as well as 
the dosage range which are suitable in a specific case depend on the species to be 




treated and on the state of the respective condition or disease, and can be optimized 
using methods known in the art. On an average, the daily dose of a compound of the 
formula I in a patient of about 75 kg weight is at least 0.001 mg to at most 10 mg, 
preferably at most 1 .0 mg. 

5 

The compounds disclosed herein have basic amino-functionality at the 
ornith i ne/homotyrosin e unit(s) T i mpart i ng s n h i hilit y nf nnmpo unds through their salts 

The following examples illustrate the invention but are not to be considered as 
1 0 limiting the scope of the invention. 

The terms infrared spectra, electron spray ionization mass spectra, proton nuclear 
magnetic resonance spectra, 13 C-nuclear magnetic resonance spectra, melting point, 
ultraviolet spectra, thin layer chromatography, high pressure liquid chromatography 
15 are abbreviated "IR", "ESI MS", ul H NMR", " 13 C NMR", "m.p.", "UV, TLC, "HPLC" 
respectively. 

In conjunction with the 1 H NMR spectra, the following abbreviations are used : w s M is 
singlet, "d" is doublet, T is triplet, "q" is quartet, M dd" is doublet of doublet, "br" is 
20 broad, "br.s" is broad singlet, "br.d" is broad doublet, "br.f is broad triplet, "br.m" is 
broad multiplet, "J" indicates the coupling constant in Hertz (hz). 1 H NMR, 13 C NMR, 
IR, MS, HPLC, m.p. data refers to the free base of the subject compound, unless 
otherwise mentioned. 

25 Melting points were recorded on a Kofler hot-plate apparatus and are uncorrected. 
IR spectra were obtained on a Perkin-Elmer 157 spectrophotometer using KBr 
pellets. 1 H NMR were recorded on a Brucker ACP-300 MHz instrument using CD 3 OD 
as solvent, unless otherwise mentioned. The chemical shifts are expressed in delta 
(8) values (parts per million downfield from tetramethylsilane). 13 C NMR were 

30 recorded on a Brucker ACP-300 and the chemical shifts are expressed in ppm. 

Electron spray ionization mass spectra (ESI MS) were recorded on a VG QUATTRO 
II instrument. Perkin Elmer 235 HPLC were used for purification (Semipreparative 
column- Knauer Eurosphere 100, C-18 column, 250 x 16 mm, 10 (xm, X = 220 & 270 
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nm) and for checking purity (Analytical column -YMC-Pack, AQ-313 S-5 120A ODS, 
C-18 column, 6 x 250 mm, 5 M m,^ = 220 & 270 nm) of the compounds, according to 
the invention. 



Procedure for the preparation of compounds 2 & 3 :- 

To a stirred solution of mulundocandin 1 (5.2 g, 5.15 mmol) in anhydrous 1 4- 
dioxane (150 ml), under nitrogen atmosphere was added anhydrous benzyl alcohol 
(10.45 g, 96.6 mmol), and a catalytic amount of p-toluenesulfonic acid (0.32 g, 1.66 
mmol) and the resulting reaction mixture was stirred at ambient temperature for 1 hr. 
Reaction progress was monitored by TLC (20 % MeOH/CHCI 3 ). TLC analysis after 1 
hr. showed no starting compound. The reaction was quenched at 5-10 °C by the 
addition of saturated aqueous NaHC0 3 and evaporated to smaller volume (25 ml). 
The above mixture was diluted with water (250 ml), extracted with n-butanol(3 x 150 
ml) and washed with water (200 ml) followed by brine (200 ml). Combined organic 
extract was dried over anhydrous Na 2 S0 4 , filtered and concentrated in vacuum to 
give crude gummy product, which was then dissolved in a minimum amount of 
methanol(15 ml), adsorbed on silica gel (1:1 w/w), and was subjected to silica gel 
flash column chromatography. 0-15 % MeOH/CHCfe was used as 5 % step gradient 
elution. Evaporation of the appropriate fractions gave white compound 2 (3.8 g, 
67.1 3 %) and 3 (0.82 g, 1 3.37 %). 

Compound 2 : — — 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,1 1 R)-12-benzyloxy-23-((1 S)-2- 
benzyloxy-1 -hydroxy-2-(4-hydroxyphenyl)ethyl)-2, 11,1 5-trihydroxy-6-((1 R)-1 - 
hydroxy-ethyl)-20-hydroxymethyl-1 6-methyl-5,8, 1 4, 1 9,22,25- 

hexaoxoperhydrodiazolo[2, 1 -c:2, 1 -/][1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2- 
methyltetradecanamide. 

Partial 1 H NMR : 7.28 - 7.41 ( m, 5H, OCH 2 Ph), 7.17 ( d, 2H, 8.37 Hz., Ar-H), 6.78 ( 
d, 2H, 8.37 hz., Ar-H), 4.68 ( s, 2H, OCH 2 Ph ) 

13 C NMR spectrum of ornithine5-benzylmulundocandin ( in DMSO-d 6 ) : 
172.07, 171.51, 170.46, 170.27, 169.59, 168.14, 156.57, 138.78, 132.47, 128.19, 
127.94, 127.35, 127.08, 114.65, 79.01, 75.19, 74.24, 73.19, 69.23, 68.99, 68.66, 
68.04, 66.10, 62.27, 60.82, 56.29, 55.67, 53.49, 51.84, 51.28, 49.23, 37.26, 36.99, 



35.99, 35.13, 34.72, 33.73, 29.36, 29.03, 28.90, 28.52, 26.45, 25.42, 19.38, 19.06, 
11.19, 10.81. 

IR(KBr): 3350-3450 br, 2930, 1650 br, 1615, 1520, 1450, 1385(sharp), 1220, 1070 
cm" 1 . 

5 ESI MS(ES+): for C55H83N7O16 
Calculated : 1098.292 

r oun d : (M + Na)* = 1 120.7 (base peak), 567. 4 . _ 

UV(MeOH): : 206, 225, 277 nm (e = 31040, 14016, 1595) 

1 0 Compound 3 : 

N1 -[(6S.9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-1 2-benzyloxy-23-((1 S)-2- 
benzyloxy-1 -hydroxy-2-(4-hydroxyphenyl)ethyl)-2, 11,1 5-trihydroxy-6-((1 R)-1 - 
hydroxy-ethyl)-20-hydroxy-methyl-1 6-methyl-5,8, 1 4, 1 9,22,25- 

hexaoxoperhydrodiazolo[2, 1 -c:2, 1 -/][1 ,4,7, 1 0, 1 3,1 6]hexa-azacyclohenicosin-9-yl]-12- 
1 5 methyltetradecanamide. 

Partial *H NMR : 7.24 - 7.31 ( m, 5H, 2 x OCH 2 Ph), 7.12 ( d, 2H, 8.55 Hz., Ar-H), 
6.74 ( d, 2H, 8.55 hz, Ar-H), 4.4 - 4.53 (2 x s, 4H, 2 x OCH 2 Ph ) 

IR(KBr):-3350-3450 br, 2930, 1650 br, 1615, 1520, 1450, 1385(sharp), 1220, 1070 
cm' 1 . 

20 ESI MS(ES+): for C 6 2H89N 7 0, 6 

Gateulated-M488,416 — 

Found : (M+Na) + = 1210.3(base peak), 1146.2, 567.4. 
UV(MeOH) : W : 209, 228, 275 nm (s = 30025, 141 13, 1767) 

25 Procedure for the preparation of compounds 4 & 5 :- 

To a stirred solution of mulundocandin 1 (2.2 g, 2.18 mmol) in anhydrous 1,4- 
dioxane (50 ml), under nitrogen atmosphere was added anhydrous methanol(6.0 ml, 
147.9 mmol), and a catalytic amount of p-toluenesulfonic acid (0.12 g, 0.624 mmol) 
and the resulting reaction mixture was stirred at ambient temperature for 0.5 hr. 
30 Reaction progress was monitored by TLC (20 % MeOH/CHCI 3 ). The reaction workup 
and purification process are similar to that described for compounds 2 and 3. 
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Evaporation of the appropriate fractions gave white compound 4 (1.55 g, 69.53 %) 
and 5 (0.1 09g, 4.82%). 



Compound 4 : 

5 N1-[(6S l 9S,14aS > 15S,16S ( 20S,23S I 25aS l 2R,11R)-23-((1S,2S)-1,2-dihydroxy-2-(4- 
hydroxy phenyl)ethyl)-2, 11,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hvdroxvmethyl- 
1 2-methoxy-1 6-methyl-5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 -c:2, 1 - 
/][1 ,4,7,10,13,16]hexaazacyclo- henicosin -9-yl]-12-methyltetradecanamide. 
Partial 'H NMR : 7.19 (d, 2H, 8.55 hz), 6.89 (d, 2H, 8.55 hz), 5.12 (d, 1H, 1.65 hz), 

10 3.38 (s, 3H, OCH 3 ). 

IR(KBr):-3300-3400 br, 2920, 1660 br, 1625, 1515, 1440, 1385, 1230, 1070 cm' 1 

ESI MS(ES+): for C49H79N7O16 

Calculated : 1022.194 

Found : (M+Na) + = 1044.5 (base peak) 

15 1030.4, 1013.4, 1000.5, 892.5, 567.3 

UV(MeOH): W : 206, 223, 277 nm (s = 12258, 8085, 557) 



Compound 5 : 

NI-^eS.gS.UaS.ISS.ieS^OS^SS^SaS^R.HR^S-aiSH-hydroxy^^ 
20 hydroxyphenyl)-2-methoxyethyl)-2,1 1 ,15-trihydroxy-6-((1 R)-1-hydroxyethyl)-20- 

-hy-droxymethyl-1"2^hethoxy-1 6-methyl-5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 - 

c:2, 1 -/][1 ,4,7, 1 0, 1 3,16]hexaazacyclohe- nicosin-9-yl]-1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.25, 7.15 (2 x d, 2H, 8.37 hz), 6.82 (2 x d(merged), 2H, 8.37 hz), 

5.12 (br, 1H), 3.42 (2 x s, 6H, 2 x OCH 3 ) . 
25 IR(KBr): 3300-3400 br, 291 5, 1 650 br, 1 630, 1 520, 1 445, 1 390(sharp), 1 240, 1 080 

cm* 1 

ESI MS(ES+): for CsoH 8 i N 7 0i 6 
Calculated : 1036.221 
Found : (M+Na) + = 1058.6 (base peak) 
30 1014.5,840.5,567.2. 

UV(MeOH): W 205, 223, 275 nm (e = 1 1514, 5526, 506) 
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Compound 6 : 

N1-[(6S ) 9SJ4aSJ5S l 16S,20S l 23S l 25aS I 2R l 11R)-23-((1S,2S)-2-(3K1^ 
methyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)-12-benzyloxy-2,1 1 ,1 5-trihydroxy-6- 
((1R)-1 -hydroxy- ethyl )-20-hydroxymethy 1-1 6-methy 1-5,8, 14, 19,22,25- 
5 hexaoxoperhydrodiazolo[2, 1 -c:2, 1 -/] [1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2- 
methyltetradecanamide. 

In a 25 ml oven dried round-bottom flask were placed omithine-5- 
benzylmulundocandin 2 (0.1 g, 0.091 mmol), piperidine (0.077 g, 0.91 mmol), 
paraformaldehyde (0.0546 g, 1.82 mmol), and anhydrous 1,4-dioxane (10 ml) and 

10 the ingredients were heated under reflux for 2 hr. Reaction progress was monitored 
by TLC (20 % MeOH/CHCb). TLC analysis after 2 hr. showed no starting compound. 
Reaction mixture was cooled to ambient temperature, the solvent was evaporated 
under vacuum to leave a crude residue, which was then diluted with water (100 ml) 
and extracted with n-butanol (3 x 50 ml). The n-butanol extract was washed with 

1 5 water (1 00 ml) followed by brine (1 00 ml). Combined organic extract was dried over 
anhydrous Na 2 S0 4j filtered and concentrated in vacuum to give impure product, 
which was then dissolved in minimum amount of methanol (5 ml), adsorbed on silica 
gel (1:1 w/w), and was subjected to silica gel flash column chromatography. 0-25 % 
MeOH/CHCb was used as 5 % step gradient elutioa Evaporation of the appropriate 

20 fractions gave white compound 6 (0.03 g, 27.57 %). 

-Partial^H^MR^7^2S-7^ 
(d, 1H, 1.8 hz), 6.78 (d, 1H, 8.37 hz), 5.31 (d, 1H, 1.65 hz) t 4.68 (s, 2H,-OCH 2 Ph ) t 
4.05 (s, 2H, d ), 2.7 (m f 4H), 1.45-1.7 (m, 6H). 

IR(KBr): 3300-3400 br, 2920, 1660 br, 1630, 1540, 1460, 1260, 1075 ot 1 
25 ESI MS(ES+): for C 6 iH 9 4N 8 Oi6 
Calculated : 1195.451 
Found :(M+Na) + = 1217.5 

1132.5 (base peak), 1088.4, 808.3, 567.2. 
UV(MeOH): W 210, 232, 276 nm (s = 60230, 33362, 4381) 



30 



1 





# 



General procedure for the preparation of compounds 7-46:- 

To a stirred solution of compound 2, 3 or 4 (1 eq.) in anhydrous 1,4-<jioxane (10-40 
ml) was slowly added secondary amine (10 eq.) and paraformaldehyde (20 eq.) and 
the ingredients were heated under reflux(100-120°C) for 2-31 hr. Reaction progress 

5 was monitored by TLC (20 % MeOH/CHCI 3 ). The reaction workup and purification 
process are similar to the described for compound 6. Stoichiometric ratios of starting 

compound, se c o n dly amine, paraformaldehyde and anhydrous 1 ,4-dioxane are 

given in Table-Ill. Yield, m.p., reaction time, molecular formula and molecular weight 
of the compounds (7-46) are given in Table-Ill. 



N1-[(6S,9S,14aS,15S,16S l 20S,23S l 25aS,2R,11R)-23-((1S,2S)-2-(3-(1- 
azolanylrnethyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)-1 2-benzyloxy-2, 11,15- 
trihydroxy-6-(( 1 R)-1 -hydroxy- ethyl)-20-hydroxymethyl-1 6-methyl-5, 8, 1 4, 1 9,22,25- 
15 hexaoxoperhydrodiazolo[2,1-c:2,1-/] [1,4,7,10,13,16] hexaazacyclohenicosin-9-yl]- 
1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.3-7.4 (m, 5H, OCH 2 Ph ), 7.25 (dd, 1H, 8.55 hz & 1.9 hz), 7.15 (d, 

1H, 1.9 hz), 6.85 (d, 1H, 8.55 hz), 5.33 (d, 1H, 1.65 hz), 4.65 (s, 2H,-OCH 2 Ph ), 4.12 

(s, 2H), 3.3 (m, 4H), 2.05 (m, 4H). 
20 IR(KBr): 3300-3400 br, 2930, 1650, 1625, 1530, 1450, 1260, 1080 cm" 1 

ESI MS( ES+): fCJlCeoHgzNsOts — 

Calculated : 1181.424 

Found : (M+Na) + = 1204.7 

1 132.5 (base peak),1 056.5,567.2. 
25 UV(MeOH): W: 207, 231 , 280 nm (e = 49807, 1 521 4, 351 5) 

Compound 8 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S,2S)-2-(3,5- 
di(1 -azo- lanylmethyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)-2, 1 1 , 1 5-trihydroxy-6-(( 1 - 
30 R)-1 -hydroxy-ethyl)-20-hydroxymethyl-1 6-methyl-5,8, 1 4, 1 9,22,25- 

hexaoxoperhydrodiazolo[2, 1 -c:2, 1 -/] [1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2- 
methyltetradecanamide. 
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Compound 7 : 
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Partial 1 H NMR : 7.28-7.41 (m, 5H, OCH 2 Ph ), 7.09 (s, 2H), 5.33 (br, 1H), 4.68 (s, 

2H, OCH 2 Ph ), 4.13 (s, 4H), 3.1 (m, 8H), 1.95 (m, 8H). 

IR(KBr): 3300-3400 br, 2930, 1650, 1625, 1530, 1450, 1260, 1080 cm" 1 

ESI MS(ES+): for C6sH 10 iN 9 Oi6 

Calculated : 1264.557 

Found : (M+Na)* = 1287.6 

1215.0, 1144.5 (base pook),567.1. 



Compound 9 : 

1 0 N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,1 1 R)-12-benzyloxy-23-((1 S,2S)-2-(3- 
(4-(2-flurophenyl)-1 ,4-diazinan-1 -ylmethyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)- 
2,1 1 ,15-tri- hydroxy-6-((1R)-1-hydroxyethyl)-20-hydroxymethyl-16-methyl- 
5,8, 1 4, 1 9,22,25-hexaoxo- perhydrodiazolo[2, 1 -c:2, 1 - 
/][1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetra- decanamide. 

15 Partial 1 H NMR : 7.28-7.41 (m, 5H, OCH 2 Ph ), 7.17 (dd, 1H, 8.11 hz& 1.86 hz), 7.0- 
7.15 (m, 5H), 6.8 (d, 1H, 8.11 hz), 5.32 (d, 1H, 1.8 hz), 4.67 (s, 2H, OCH 2 Ph ), 3.85 
(s, 2H), 3.18 (m, 4H), 2.82 (m, 4H ) . 

IR(KBr): 3300-3400 br, 2910, 1640 br, 1615, 1515, 1490(sharp), 1440, 1225, 1060 
cm" 1 

20 ESI MS(ES+): for CeeHgeFNgOie 

Calculated_:-J29_0..527 

Found :(M+Na) + = 1312.6 

1290.7, 1132.6 (base peak), 1088.4, 567.0. 
UV(MeOH): W: 207, 231, 276 nm (e = 41469, 14667, 4107) 

25 

Compound 10 : 

N1 -[(6S.9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-1 2-benzyloxy-23-((1 S,2S)-2-(3,5- 
di(4-(2-flurophenyl)-1 ,4-diazinan-1 -ylmethyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)- 
2,11,1 5-trihy- droxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methy I- 
30 5,8,14,19,22,25-hexaoxoperhy- drodiazolo[2,1-c:2,1- 

/][1 ,4, 7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 
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| Partial 1 H NMR : 7.28-7.41 (m, 5H, OCH 2 Ph ), 7.16 (s, 2H), 7.0-7.15 (m, 8H), 5.32 
(d, 1H, 1.8 hz), 4.67 (s, 2H, OCH 2 Ph ), 3.9 (s, 4H), 3.2 (br, 8H), 2.9 (br, 8H). 
IR(KBr): 3300-3400 br, 2910, 1660 br, 1620, 1520, 1490, 1440, 1235, 1060 cm" 1 
ESI MS(ES+): for C77H109F2NHO16 
5 Calculated : 1482.763 
Found : (M+Na) + = 1504.9 

1483 0 1374 7 1104.7, 11 dfifi 1 

UV(MeOH): : 207, 235, 278 nm (e = 40426, 1 1675, 2626) 

10 Compound 11 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S,2S)-2-(3- 
(4-(2-chlorophenyl)-1,4-diazinan-1-ylmethyl)-4-hydroxyphenyl)-1,2-dihydroxyethyl)- 
2,11,1 5-tri- hydroxy-6-(( 1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methyl- 
5,8,14,1 9,22,25-hexaoxoper- hydrodiazolo[2,1 -c:2, 1 - 
15 /][1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecana- mide. 

Partial 1 H NMR : 7.28-7.40, 7.15-7.21, 7.05-7.12 (3 x m, 11H, Ar-H), 6.81 (d, 1H, 
8.01 hz, Ar-H), 5.31 (d, 1H, 1.86 hz), 4.67 (s, 2H, OCH 2 Ph ), 3.88 (s, 2H), 3.18 (br, 
4H), 2.9 (br, 4H). 

IR(KBr): 3350-3450 br, 2935, 1650 br, 1630, 1530, 1450, 1260, 1130, 1080 cm' 1 
20 ESI MS(ES+): for CeeHgeCII^Oie 

Calculated : 1306.982 : — 

Found : (M+Na) + = 1329.6 

1308.5, 1198.8, 132.7 (base peak). 
UV(MeOH): W : 209, 249, 276 nm (e = 44379, 8061, 3572) 



Compound 12 : 

N 1 -[(6S.9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-1 2-benzyloxy-23-((1 S,2S)-2-(3,5- 
di(4-(2-chlorophenyl)-1 ,4-diazinan-1 -ylmethyl)-4-hydroxyphenyl)-1 ,2-dihydroxy- 
ethyl)-2, 11,1 5-trihy-droxy-6-(( 1 R)-1 -hydroxyethyl)-20-hydroxy methyl-1 6-methy I- 
30 5, 8, 1 4, 1 9,22,25-hexaoxoperhy- drodiazolo[2, 1 -c:2, 1 - 

/][1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 



25 
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Partial 1 H NMR : 7.28-7.40, 7.15-7.12, 7.06-7.13 (3 x m, 15H, Ar-H), 5.33 (br, 1H), 

4.67 (s, 2H, OCH 2 Ph ), 3.87 (s, 4H), 3.18 (br, 8H), 2.95 (br, 8H) . 

IR(KBr): 3350-3450 br, 2930, 1645 br, 1630, 1530, 1450, 1260, 1130, 1075 cm" 1 

ESI MS(ES+): for C77H109CI2NHO16 

Calculated : 1515.672 

Found :(M+Na) + = 1538.7 

1 144.3 (base peak),567.4. 



DESC 



Compound 13 : 

10 NI-UeS.gS.MaS.ISS.ieS^OS^SS^SaS^R.HRJ-^-benzyloxy^S-aiS^Shl^- 
dihydroxy-2-(4-hydroxy-3-(4-(3-trifluromethylphenyl)-1 ,4-diazinan-1 - 
ylmethyl)phenyl)ethyl)-2,1 1 ,15-trihy- droxy-6-((1 R)-1-hydroxyethyl)-20- 
hydroxy methyl-1 6-methyl-5,8, 1 4, 1 9,22,25-hexaoxoperhy- drodiazolo[2, 1 -c:2, 1 - 
/][1 ,4, 7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 

15 Partial 1 H NMR :7.28-7.45 (m, 5H, OCH 2 Ph ), 7.18-7.26(m, 4H), 7.15 (dd, 1H, 8.13 
hz& 1.86 hz),7.1 (d, 1H, 1.86 hz), 6.8 (d, 1H, 8.13 hz), 5.32 (d, 1H, 1.86 hz),4.68(s, 
2H, OCH 2 Ph ), 3.8 (s, 2H), 2.85 (br, 8H). 
13 C NMR Spectrum : 

176.82, 174.90, 174.23, 174.09, 173.56, 172.72, 170.74, 159.17, 153.73, 153.65, 
20 140.71, 133.76, 133.35, 133.12, 132.93, 131.67, 130.70, 130.08, 129.66, 129.39, 
12Sr44H24^^1 23^3,-424.43,-^ 

71.04, 70.68, 69.04, 64.18, 63.26, 62.07, 60.36, 59.16, 57.88, 56.43, 54.67, 54.28, 

53.64, 51.89, 39.84, 39.45, 38.56, 37.64, 36.46, 35.96, 31.89, 31.58, 31.47, 31.36, 

31.11, 28.99, 27.85, 20.57, 20.46, 12.56, 12.01. 
25 IR(KBr): 3350-3450 br, 2930, 1660 br, 1635, 1540, 1455, 1330, 1260, 1180, 1130, 

1075 cm" 1 

ESI MS(ES+): for C 6 7H96F 3 N 9 Oi6 
Calculated : 1340.535 
Found :(M+Na) + =1 362.6 
30 1 266.6, 1 1 32.6 (base peak), 1 024.6, 808.3, 567.0. 

UV(MeOH): X max : 208, 240, 255 nm (e = 4902, 904, 1609) 



Compound 14 : 



Hi! 



10 



15 



29 



N1-[(6S I 9S > 14aS,15S,16S,20S,23S,25aS ( 2R,11R)-12-benzyloxy-23-((1S,2S)-2-(3- 

(4-(1 ,3-diazin-2-yl)-1 ,4-diazinan-1-ylmethyl)-4-hydroxyphenyl-1 ,2-dihydroxyethyl)- 

2, 1 1 ,1 5-trihy- droxy-6-{(1 R)-1 -hydroxyethyl)-20-hydroxymethyl-16-methyl- 

5,8, 1 4, 1 9,22,25-hexaoxoper- hydrodiazolo[2, 1 -c:2, 1- 

/][1 ,4,7, 1 0, 1 3, 16]hexaazacyclohenicosin-9-yl]-1 2-methyltetradeca-namide. 

Partial 1 H NMR : 8.36 (d, 2H, 7.8 hz), 7.29-7.41 (m, 5H, OCH 2 Ph ), 7.19 (dd, 1H, 

8.01 h z & 1 86 bz, Ar-H), 7.08 (d, 1H, 1.86 hz, Ai-H), 6.8 1 (d, 1H, 8TOT hz, Ar-H), 

6.65 (t, 1H, 9.3 hz & 4.5 hz, Ar-H), 5.31 (d, 1H, 1.53 hz), 4.68 (s, 2H, OCH 2 Ph ), 3.85 
(s, 2H), 3.95 (br. 4H), 2.75 (br, 4H). 

IR(KBr): 3350-3450 br, 2940, 1660 br, 1630, 1590(s), 1550, 1450, 1390, 1365, 1270, 
1075 cm- 1 

ESI MS(ES+): for C64H 95 N 11 0 1 6 
Calculated : 1274.512 
Found :(M+Na) + = 1296.5 

1274.8, 1167.7, 1132.7 (base peak), 1088.6, 567.3. 



Compound 15 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S,2S)-2-(3,5- 
di(4-(1 ,3-diazin-2-yl)-1 ,4-diazinan-1-ylmethyl)-4-hydroxyphenyl-1 ,2-dihydroxyeth-yl)- 
20 2,1 1,15-trihydro- xy-6-((1R)-l-hydroxyethyl)-20-hydroxymethyl-16-methyl- 

5,8,14,19,22,25-hexaoxoperhydrodi- azolo f2.1-c:2.1-/] [1,4,7,_1 n j .yi.fi] 

hexaazacyclohenlcosin-9-yl]-12-methyltetradecanamide. 

Partial 1 H NMR : 8.35 (d, 4H, 7.8 hz, Ar-H), 7.26-7.41 (m, 5H, OCH 2 Ph ), 7.13 (s, 
2H), 6.63 (t, 2H, 9.6 hz, 4.8 hz, Ar-H), 5.31 (br.s, 1H), 4.68 (s, 2H, OCH 2 Ph ), 3.9 (s, 
25 4H), 3.95 (br. 8H), 2.75 (br., 8H). 

IR(KBr): 3350-3450 br, 2925, 1660 br, 1630, 1590(s), 1550, 1450, 1390, 1360, 1265, 
1080 cm' 1 

ESI MS(ES+): for CtsHiozNisOis 
Calculated : 1450.773 
30 Found :(M+Na) + = 1472.7 

1451.7,1308.4, 1144.6(base peak), 567.2. 



Compound 16 



! 27-07-1 999 
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N1 -[(6S.9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-12-benzyloxy-23-((1 S,2S)-1 ,2- 
dihydroxy-2-(3-(4-(4-flurophenyl)-1 ,4-diazinan-1-ylmethyl)-4-hydroxyphenyl)ethyl)- 
2,1 1 ,1 5-trihydroxy-6-((1 R)-1-hydroxyethyl)-20-hydroxymethyl-16-methyl- 
5,8,14,1 9,22,25-hexaoxoperhydrodiazolo [2, 1 -c:2, 1 -/] [1 ,4,7, 1 0, 1 3, 1 6] 
5 hexaazacyclohenicosin-9-yl]-12-methyltetradecanamide. 

Partial 1 H NMR : 7.28-7.41 (m, 5H, OCH 2 Ph ), 7.18 (dd, 1H, 8.40 hz & 1.53 hz, Ar- 

H), 7.08 (d, 1 H, 1.53 h z, A r -I I), 7.0 (d, 41 1, 8.16 hz, Ar H), 6.8 (d, 1H, 8. 4 0 hz, Ar H), 

5.33 (d, 1H, 1.5 hz), 4.68 (s, 2H, OCH 2 Ph ), 3.85 (s, 2H), 3.20 (br., 4H), 2.80 (br., 
4H). 

10 IR(KBr): 3350-3450 br, 2920, 1645 br, 1615, 1509, 1430, 1225, 1065 cm' 1 
ESI MS(ES+): for CeeHgsFNgOie 
Calculated : 1290.527 
Found :(M+Na) + = 1312.4 

1291.7, 1182.6, 1164.7, 1132.5 (base peak), 1088, 567.1. 

15 

Compound 1 7 : 

N 1 -[(6S, 9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R,1 1 R)-1 2-benzyloxy-23-((1 S,2S)-2-(3,5- 
di(4-(4-flurophenyl)-1 ,4-diazinan-1 -ylmethyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)- 
2,11,1 5-trihydro- xy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methyl- 
20 5,8,14,19,22,25-hexaoxoperhydrodi-azolo [2,1-c:2,1-/] [1,4,7,10,13,16] 
hexaazac yclohenicosin-9-y n -12-methyltetradecanamide. 



Partial 1 H NMR : 7.28-7.41 (m, 5H, OCH 2 Ph ), 7.14 (s, 2H, Ar-H),7.0 (d, 8H, 7.41 hz, 
Ar-H ), 5.33 (d, 1H, 1.8 hz), 4.68 (s, 2H, OCH 2 Ph ), 3.85 (s, 4H), 3.22 (br, 8H), 2.83 
(br, 8H). 

25 IR(KBr): 3350-3450 br, 2920, 1645 br, 1615, 1509, 1430, 1225, 1065 cm* 1 

ESI MS(ES+): for C^HiogFzNude 

Calculated : 1482.763 

Found :(M+Na) + = 1504.8 

1482.9, 1225.7, 1268.6, 1195.8, 1144.7, 1088.6, 567.3. 
30 UV(MeOH): W : 210, 233, 285 nm (e = 75574, 36321 , 8063) 



Compound 1 8 : 
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N1-[(6S l 9S,14aS l 15S I 16S,20S,23S I 25aS,2R.11R)-12-benzyloxy-23-((1S,2S)-1,2- 
dihydroxy-2-(4-hydroxy-3-(4-phenyl)-1 ,4-diazinan-1 -ylmethyl)phenyl)ethy!)-2, 11,15- 

trihydroxy-6-((1R)-1-hydroxyethyl)-20-hydroxymethyl-16-methyl-5 l 8 l 14 l 19,22,25- 
hexaoxoperhydrodiazolo[2,1-c: 2,1-/] [1,4,7,10,13,16] hexaazacyclohenicosin-9-yl]- 
1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.28-7.41 (m,5H, OCH 2 Ph ), 7.21-7.27 (m, 2H, Ar-H), 7.19 (dd, 1H, 
8.40 hz & 2.16 hz, Ar-H), 7 0 8 (d,1 H, 2.16 hz), 7.02 (d, 21 1 , 0.40 hz), 6.90 (t, 1 H, /.20 



hz), 6.80 (d, 1H, 8.40 hz), 5.31 (d, 1H, 2.25 hz), 4.68 (s, 2H, OCH 2 Ph ), 3.85 (s, 2H), 
3.27 (br, 4H), 2.80 (br, 4H, ). 

IR(KBr): 3300-3400 br, 2910, 1645 br, 1610, 1515, 1430, 1215, 1060 cm 1 
ESI MS(ES+): for Cssl-WNgO^ 
Calculated : 1272.537 
Found :(M+Na) + = 1294.7 

1272.4, 1132.5 (base peak), 1089.9, 808.5, 567.2. 
UV(MeOH): W : 207, 230, 246, 279 nm (s = 47454, 14338, 12697, 3314) 

Compound 19: 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS I 2R,11R)-12-benzyloxy-23-((1S,2S)-1,2- 
dihydroxy- 2-(4-hydroxy-3,5-di(4-phenyl)-1 ,4-diazinan-1 -ylmethyl)phenyl)ethyl)- 
2,11,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methyl- 
5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo- [2, 1 -c:2, 1 -/][1 ,4,7, 1 0, 1 3, 1 6] 



hexaazacyclohenicosin-9-yl]-12-methyltetradecanamide 
Partial *H NMR : 7.25-7.41 (m, 9H, OCH 2 Ph), 7.14 (s, 2H, Ar-H), 7.03 (d, 4H, 8.70 
hz, Ar-H), 6.88 (tt, 2H, 7.5 hz & 1 .2 hz, Ar-H), 5.31 (d, 1 H, 1 .53 hz), 4.68 (s, 

2H, OCH 2 Ph ), 3.85 (s, 4H), 3.87 (br, 8H,), 2.80 (br, 8H). 
IR(KBr): 3300-3400 br, 2910, 1650 br, 1625, 1525, 1440, 1220, 1060 cm' 1 
ESI MS(ES+): for C^HmNnde 
Calculated : 1446.782 
Found :(M+Na) + = 1468.8 

1446.8, 1306.8, 1176.8, 1144.6 (base peak), 1036.7, 567.2. 
UV(MeOH): X max : 208, 248, 282 nm (e = 65504, 32883, 4472) 



Compound 20 : 
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N1-[(6S,9S l 14aS I 15S I 16S I 20S > 23S l 25aS,2R,11R)-12-benzyloxy-23-((1S,2S)-2-(3- 
dibenzyl aminomethyl-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)-2,11 ,15-trihydroxy-6- 
((1 R)-1 -hydroxy- ethyl)-20-hydroxymethyl-1 6-methyl-5,8,1 4,1 9,22,25- 
hexaoxoperhydrodiazolo[2,1-c:2,1-/] [1,4,7,10, 13, 16] hexaazacyclohenicosin-9-yl]- 
5 1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.28-7.42 (m, 15H, 0CH 2 Ph, 2 x NCH 2 Ph ), 7.17 (dd, 1H, 8.64 hz & 

2.16 hz, Ai-H), 7.09 (d, 1H, 2.1 6 hz, Ar-H), 6.79 (d, 1H, 8.6 - 1 hz, Ar H), 5.31 (d, 1H, 

1.53 hz), 4.68 (s, 2H, OCH 2 Ph), 3.63-3.7 (2 x s, 6H). 
13 C NMR Spectrum : 

10 176.83, 174.96, 174.15, 174.08, 173.5, 172.66, 170.62, 158.97, 140.66, 139.11, 
134.0, 131.51, 130.44, 130.02, 129.76, 129.67, 129.57, 129.34, 128.86, 124.07, 
117.41, 81.46, 77.39, 76.77, 76.48, 72.21, 72.12, 71.05, 70.63, 69.01, 64.09, 63.15, 
59.53, 59.24, 57.88, 56.74, 56.36, 53.55, 51.99, 39.80, 39.38, 38.54, 37.60, 36.43, 
35.95, 31.87, 31.55, 31.42, 31.36, 31.06, 28.96, 27.83, 20.42, 12.53, 11.98. 

15 IR(KBr): 3300-3400 br, 2910, 1640 br, 1615, 1515, 1430, 1240, 1060 cm' 1 
ESI MS(ES+): for C 7 oH 9 8N 8 Oi6 
Calculated : 1307.582 
Found :(M+Na) + = 1330.7 

1 132.6 (base peak), 1024.4, 567.2. 

20 UV(MeOH): W : 206, 225, 279 nm (s = 37234, 8761 , 15135) 



Compound 21 : 

N1 -[(6S, 9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-23-((1 S,2S)-2-(3-(4-benzyl-1 ,4- 
25 diazinan-1 -ylmethyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)-1 2-benzyloxy-2, 11,15- 
trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methyl-5,8, 1 4, 1 9,22,25- 
hexaoxoperhydrodiazolo[2, 1 -c: 2, 1 -/][1 ,4,7, 1 0, 1 3, 1 6]hexaazacycIohenicosin-9-yl]-1 2- 
methyltetradecanamide. 

Partial 1 H NMR : 7.28-7.43 (m, 10H, OCH 2 Ph, -NCH 2 Ph ),7.18 (dd, 1H, 8.64 hz & 
30 1.86 hz, Ar-H ), 7.03 (d, 1H, 1.86 hz, Ar-H), 6.78 (d,1H, 8.64 hz, Ar-H), 5.31 (d, 1H, 
2.04 hz), 4.68 (s, 2H, -OCH 2 Ph ), 3.58-3.62 (2 x s, 4H), 3.18, 2.68 (2 x t, 8H). 
IR(KBr): 3300-3400 br, 2930, 1650 br, 1625, 1520, 1450, 1390, 1260, 1070 cm* 1 
ESI MS(ES+): for C67H99N9O16 
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Calculated : 1286.563 
Found :(M+Na) + = 1309.6 

1 132.5 (base peak), 1088.3, 567.2. 
UV(MeOH): W : 208, 229, 280 nm (e = 42242, 12359, 2648) 

Compound 22 : 



DESC ■ 

*» i 



N1 [(0G.93. !4dS, '^,1bb,2US,23S,25aS,2R,11R)-23-((1S,2S)-2-(3-(4-(2-a2inyl)- 
1,4-d,a2-inan-1-ylmethyl)^-hydroxy P henyl-1,2KJihydroxyethyl)-12-ben 2 yloxy- 

2,11,15-trihydroxy^-((1R)-l. h ydroxyethyl)-20-hydroxymethyl-16-methyl- 
5,8, 1 4, 1 9,22,25-hexaoxoperhydrodi- azolo[2, 1 -c:2. 1 - 

/][1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-i 2-methyltetradecanamide. 
Partial 1 H NMR : 8.1-8.16 (m, 1H, Ar-H ), 7.6 (m, 1H, Ar-H ), 7.3-7.45 (m 5H - 
OCH 2 Ph ), 7.18 (dd, 1H, 8.37 hz & 1.41 hz, Ar-H), 7.08 (d, 1H, 1.41 hz, Ar-H) 6 89 
(m, 1H, Ar-H ), 6.8 (d, 1H, 8.37 hz, Ar-H ), 6.75 (m, 1H, Ar-H), 5.31 (d, 1H, 1 53 hz ) 
4.68 (s, 2H, -OCH 2 Ph ), 3.8 (s, 2H ), 3.6 (m, 4H ), 2.72 (m, 4H ) 
IR(KBr): 3300-3400 br, 2930, 1640 br, 1620, 1520, 1430, 1375, 1235, 1060 cm" 1 
ESI MS(ES+): for CssHgeN^ds 
Calculated : 1273.524 
Found :(M+Na) + = 1295.7 

1273.7, 1132.5, 808.4, 567.2. 
UV(MeOH): W : 208, 248, 299 nm (e = 43844. 27 77S *sqq } 



Compound 23 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS l 2R,11R)-12-benzyloxy-23-((1S2S)-1 2- 

dihydroxy-2-(4-hydroxy-3-(4-(4-methylphenyl)-1,4-diazinan-1-ylmethy.)phenyl^^^^ 
2,11,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-l 6-methyl- 
5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo- [2, 1 -c:2, 1 -/] [1 ,4,7, 1 0, 1 3, 1 6] 
hexaazacyclohenicosln-9-yl]-l2-methyltetradecanamide. 

Partial ^H NMR : 7.29-7.43 (m, 5H, -OCH 2 Ph ), 7.18 (dd, 1H, 8.64 hz & 1 53 hz) 
7-06-7.12 (m, 3H, Ar-H), 6.93 (d, 2H, 8.64 hz, Ar-H), 6.79 (d, 1H, 8.64 hz Ar-H) ' 5 31 
(d, 1H, 1.53 hz), 4.68 (s, 2H, -OCH 2 Ph ), 3.81 (s, 2H), 3.2 (br, 4H), 2.78 (br 4H) 
2.38 (s,3H, Ar-CH 3 ). ' 
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IR(KBr): 3300-3400 br, 2930, 1640 br, 1620, 1520, 1430, 1375, 1235, 1060 cm' 1 
ESI MS(ES+): for CerHggNgde 
Calculated : 1286.583 
Found :(M+Na) + = 1309.6 
5 1 273.7, 1 1 32.5, 808.4, 567.2. 

UV(MeOH): X max : 209, 230, 247, 279 nm (e = 71176, 61764, 20808, 5147) 



Compound 24 : 

N1 -[(6S.9S, 1 4aS, 1 5S.1 68,205,238,2538^, 1 1 R)-12-benzyloxy-23-((1 S,2S)-1 ,2- 
1 0 dihydroxy-2-(4-hydroxy-3,5-di(4-(4-methylphenyl)-1 ,4-diazinan-1 - 

ylmethyl)phenyl)ethyl)-2, 11,1 5-trihydro- xy-6-((1 R)-1 -hydroxy ethy I )-20- 
hydroxymethyl-1 6-methyl-5,8, 14,1 9,22,25-hexaoxoperhydrodi- azolo [2, 1 -c:2, 1 -/] 
[1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.29-7.43 (m, 5H, -OCH 2 Ph ), 7.14 (s, 2H ), 7.1 (d, 4H, 8.64 hz ), 
15 6.92 (d, 4H, 8.64 hz ), 5.33 (d, 1 H, 1.86 hz), 4.68 (s, 2H, -OCH 2 Ph ), 3.82 (s, 4H ), 
3.21 (br, 8H ), 2.73 (br, 8H ), 2.29 (s, 6H, 2 x Ar-CH 3 ). 

IR(KBr): 3350-3450 br, 2940, 1655 br, 1630,. 151 9(sharp), 1450, 1385(sharp), 1060 
cm" 1 

ESI MS(ES+): for C-reHnsNnOie 
20 Calculated : 1474.835 

Found :(M+Na) + = 1496.8 ~ ~~ " 

1474.6, 1389.1, 1320.5, 1144.4 (base peak), 1036.4, 567.4. 
UV(MeOH): ?w : 210, 242, 284 nm (e = 62037, 26909, 5900) 

25 Compound 25 : 

N1-[(6S l 9S,14aS > 15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S,2S)-2-(3,5- 
di(4-(4-azinyl)-1 ,4-diazinan-1-ylmethyl)-4-hydroxyphenyl-1 ,2-dihydroxyethyl)-2,1 1 ,15- 
trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methyl-5,8, 14, 1 9,22,25- 
hexaoxoperhydrodiazolo- [2, 1 -c:2, 1 -/][ 1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]- 

30 1 2-methyltetradecanamide. 
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Partial 1 H NMR : 8.15-8.22 (m, 4H, Ar-H), 7.25-7.43 (m, 5H, -OCH 2 Ph ), 7.14 (s, 2H, 
Ar-H), 7.0 (m, 4H, Ar-H), 5.31 (br, 1H), 4.68 (s, 2H, -OCH 2 Ph ), 3.81 (s, 4H), 3.65 (br, 
8H ) , 2.73 (br, 8H ) . 

IR(KBr): 3350-3450 br, 2920, 1650 br, 1610, 1540, 1510, 1440, 1385(sharp), 1230, 
1070 cm' 1 

ESI MS(ES+): for CysHiogN^Ote 

Calculated : 1448.457 



Found :(M+Na) + = 1470.6 

1449.6, 1307.5, 1199.4, 1177.8, 1036.3. 
1 0 UV(MeOH): W : 208, 237, 262 nm (e = 75379, 1 0463, 41 034) 



Compound 26: 

N1-[(6S,9S,14aS,15S,16S l 20S,23S,25aS,2R,11R)-23-((1S,2S)-2-(3-(4-(1-azinanyl)- 
1 -azina- nylmethyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl )-12-benzyloxy-2, 11,15- 
trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methy 1-5,8, 1 4, 1 9,22,25- 
hexaoxoperhydrodiazolo[2, 1 -c: 2, 1 -/] [1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]- 
1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.28-7.45 (m, 5H, -OCH 2 Ph ), 7.18 (dd, 1H, 8.64 hz & 1.86 hz, Ar- 
H), 7.06 (d, 1 H, 1 .86 hz, Ar-H), 6.8 (d, 1 H, 8.64 hz, Ar-H), 5.02 (d, 1 H, 1 .86 hz ), 4.68 
(s, 2H, -OCH 2 Ph ), 3.78 (s, 2H), 2.89-3.28 (m, 9H), 1.7-1.9 (m, 10H). 
IR(KBr): 3300-3400 br, 2940, 1660 br, 1635, 1518, 1460, 1370 br, 1075 cm- 1 



15 



20 



25 



ESI MS(ES+): for CeeH^NgOie 
Calculated : 1278.584 
Found :(M+Na)* = 1300.5 

1132.4 (base peak), 1102.7, 1024, 567.2. 
UV(MeOH): W : 208, 225, 279 nm (e = 46029, 13780, 1619) 

Compound 27 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S,2S)-1,2- 

dihydroxy-2-(3-(4-(2,6-dimethylphenyl)-1,4-diazinan-1-ylmethyl)-4- 

hydroxyphenyl)ethyl)-2,1 1 ,1 5-trihydro- xy-6-((1 R)-1 -hydroxy ethyl )-20-hydroxymethyl- 

1 6-methyl-5,8, 1 4, 1 9,22,25-hexaoxoperhydrodi- azolo [2, 1 -c:2, 1 -/] 

[1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 



30 
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Partial 1 H NMR : 7.29-7.42 (m, 5H, -OCH 2 Ph ), 7.18 (dd, 1H, 8.55 hz & 1.32 hz, Ar-H 
), 7.09 (d, 1H, 1.32 hz, Ar-H ), 6.9-7.03 (m, 3H, Ar-H ), 6.81 (d, 1H, 8.55 hz, Ar-H ), 
5.31 (br, 1H ), 4.68 (s, 2H, -OCH 2 Ph ), 3.91 (s, 2H ), 3.2 (br, 4H), 2.82 (br, 4H ), 2.38 
(s, 6H, 2 x Ar-CH 3 ). 
5 13 C NMR Spectrum : 

176.82, 174.95, 174.20, 174.03, 173.53, 172.67, 170.63, 159.28, 149.74, 140.71, 

138.70, 133.70, 130.08, 130.8 4 , 130.06, 129.6 4 , 129.36, 127.85, 127.35, 122,66, 

117.51, 81.42, 77.57, 76.79, 76.54, 72.22, 71.04, 70.74, 69.04, 64.16, 63.24, 62.09, 
59.25, 57.91, 56.32, 55.62, 54.98, 54.73, 53.59, 51.94, 51.11, 39.81, 39.45, 38.56, 

10 37.61, 36.46, 35.93, 31.89, 31.58, 31.47, 31.36, 31.11, 28.99, 27.85, 20.65, 20.51, 
20.46, 12.56, 11.98. 

IR(KBr): 3300-3400 br, 2935, 1660 br, 1625, 1530, 1450, 1385, 1260, 1070 cm' 1 
ESI MS(ES+): for CeaHioiNgOis 
Calculated : 1300.590 
15 Found :(M+Na) + = 1322.5 

1 132.5 (base peak), 567.2. 
UV(MeOH): *W : 208, 226, 267 nm (e = 37979, 14394, 2709) 



Compound 28 : 

20 N1-[(6S,9S,14aS > 15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S,2S)-1,2- 
dihydroxy-2-(3,5-di(4-(2,6-dimethylphenyl)-1 ,4-diazinan-1 -ylmethyl)-4- 
hydroxyl>he7^^ 

1 6-methyl-5,8, 1 4, 1 9,22,25-hexaoxoperhy- drodiazolo[2,1 -c:2,1 - 

/][1 ,4,7, 10,1 3, 16]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 

25 

Partial 1 H NMR : 7.28-7.42 (m, 5H, -OCH 2 Ph ), 7.21 (s, 2H, Ar-H ), 6.98-7.2 (m, 6H, 
Ar-H ), 5.33 (br, 1H), 4.68 (s, 2H, -OCH 2 Ph ), 4.1 1 (s, 4H), 3.29 (br, 8H ), 3.05 (br, 
8H), 2.40 (s, 12H, 4 x Ar-CH 3 ). 

IR(KBr): 3350-3450 br, 2920, 1670br, 1630, 1535, 1460, 1390(sharp), 1220, 1070 
30 cm* 1 

ESI MS(ES+): for CsiHngNnOie 
Calculated : 1502.889 
Found :(M+Na) + = 1525.6 
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1503.7, 1334.6, 1204.6, 1144.6 (base peak), 668.4. 
UV(MeOH): W : 21 1 , 226, 257, 282 nm (e = 58787, 26424, 8513, 5187) 

Compound 29 : 

N1-[(6S,9S,14aS l 15S,16S,20S,23S,25aS,2R,11R)-l2-benzyloxy-23-((1S,2S)-1,2- 
dihydroxy-2-(4-hydroxy-3-(4-( 1 -phenylethyl)-1 ,4-diazinan-1 -ylmethyl)phenyl)ethyl)- 



2, 1 1 ; 1 o-tnnydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methyl- 
5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo- [2, 1 -c:2, 1 -f] 
[1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 
Partial 1 H NMR : 7.28-7.45 (m,10H, -OCH 2 Ph & -CH(CH 3 )Ph ), 7.17 (dd, 1H, 8.55 hz 
& 1.32 hz, Ar-H), 7.03 (d, 1H, 1.32 hz, Ar-H), 6.77 (d, 1H, 8.55 hz, Ar-H), 5.31 (d 1H 
1 .98 hz ), 4.68 (s, 2H, -OCH 2 Ph ), 3.75 (s, 2H), 3.8 (q, 1 H, 7.89 hz ), 2.6-2.79 (m 
8H), 1.45 (d, 3H, 7.89 hz). 
13 C NMR Spectrum : 

176.80, 174.92, 174.08, 173.50, 172.66, 170.65, 159.20, 144.93, 144.51, 140.70, 
133.68, 130.41, 130.18, 130.05, 129.63, 129.34, 129.15, 129.08, 123.63, 117.41, 
81.43, 77.49, 76.81, 76.55, 72.18, 72.12, 71.02, 70.66, 69.01, 67.13, 64.13, 63.19, 
62.09, 59.21, 57.85, 56.43, 54.68, 54.29, 53.58, 52.38, 51.93, 51.41, 50.99,' 46.62, 
39.80, 39.41, 38.54, 37.60, 36.43, 35.95, 31.87, 31.55, 31.45, 31.36, 31.10, 28.96, 
27.83, 20.94, 20.45, 1 2.56, 1 1 .98. 

IR(KBr): 3300-3400 br, 2920, 1660 br. 1625. 1530 1455 i^n { ^ Tl 126a 1070 



10 



15 



20 



25 



30 



cm" 

ESI MS(ES+): for CssHioiNgde 
Calculated : 1300.590 
Found :(M+Na) + = 1323.6 

1300.6, 1132.5, 808.5, 567.3. 
UV(MeOH): \ max : 206, 223, 279 nm (e = 47065, 14834, 1881) 

Compound 30 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S,2S)-1,2- 
dihydroxy-2-(3,5-di(4-(1-phenylethyl)-1 ,4-diazinan-1 -ylmethyl)-4- 

hydroxyphenyl)ethyl)-2,1 1 , 1 5-trihydroxy-6-((1 R)-1-hydroxyethyl)-20-hydroxymethyl- 
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16-methyl-5,8,14,19,22,25-hexaoxoperhydrodi- azolo [2,1-c:2,1-/l 
[1 ,4,7, 1 0, 1 3,1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 
Partial 1 H NMR : 7.22-7.40 (m, 15H, -OCH 2 Ph & 2 x -CH(CH 3 )Ph ), 6.84 (s, 2H, Ar- 
H), 5.02 (br, 1H ), 4.45 (s, 2H, -OCH 2 Ph ), 3.52 (s, 4H ), 3.42 (q, 2H, 7.8 hz), 2.3- 
5 2.55 (m, 16H), 1.28 (d, 6H, 7.8 hz). 

IR(KBr): 3300-3450 br, 2920, 1655, 1625, 1525, 1450, 1 385(sharp), 1255, 1070 cm' 1 

ESI MS(ES+): for Co i HngNnO i o 

Calculated : 1502.889 
Found :(M+ Na) + = 1525.7 
1 0 1 502.8, 1 334.6, 1 204.6, 1 144.4, 763.5, 668.0, 567.0. 

UV(MeOH): "w : 205, 219, 284 nm (s = 50300, 7314, 1833) 



Compound 31 : 

N1 -[(6S.9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-23-((1 S,2S)-2-(3- 
1 5 benzyl(tert.butyl)amino- methyl-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)-1 2-benzyloxy- 

2,11,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methyl- 

5, 8, 1 4, 1 9,22,25-hexaoxoperhyd-rodiazolo[2,i -c:2,1- 

/][1 ,4,7, 10,13,1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.15-7.45 (m, 10H, -OCH 2 Ph & -NCH 2 Ph ), 7.05 (dd, 1H, 8.37 hz & 
20 1 .41 hz, Ar-H), 6.95 (d, 1 H, 1 .41 hz, Ar-H), 6.55 (d, 1 H, 8.37 hz, Ar-H), 5.32 (d, 1 H, 

2.1 hz ), 4.68 (s, 2H,-OCH 2 Ph ), 4.09 (s, 2H ), 3.89 (s, 2H), 1 .42 (s, 9H, 3 x e or - 

C(CH 3 ) 3 ). 

IR(KBr): 3300-3400 br, 2920, 1660 br, 1625, 1525, 1440, 1375(sharp), 1250, 1070 
cm* 1 

25 ESI MS(ES+): for CctHiooNsOis 
Calculated : 1273.565 
Found :(M+Na) + = 1296.6 

1132.5 (base peak), 567.3. 
UV(MeOH): X max : 210, 226, 280 nm (s = 76304, 28418, 4257) 

30 

Compound 32 : 
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N1-[(6S,9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-23-((1 S,2S)-2-(3- 

ben2yl(isopropyl)amino-methyl^-hydroxyphenyl)-1,2-dihydroxyethyl)-12-ben2yloxy- 

2 I 11,15-trihydroxy-6-((1R)-1-hy-droxyethyl)-20-hydroxymethyl-16-methyl- 

5,8, 1 4, 1 9,22,25-hexaoxoperhyd-rodiazolo[2, 1 -c:2, 1 -/] 

[1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-l 2-methyltetradecanamide. 

Partial 1 H NMR : 7.28-7.45 (m, 10H, -OCH 2 Ph & -NCH 2 Ph ), 7.16 (dd, 1H, 8.55 hz & 



1.98 hz, Ar H), 7.05 (d, 1 1 1, 1.90 hz, A-H), 6.74 (d, 1H, ti.bb hz, Ar-H ), 5.32 (br, 1H), 



10 cm 



15 



4.68 (s, 2H, OCH 2 Ph ), 3.9, 3.65 (2 x s, 4H), 3.1 (m, 1 H ), 1 .22 (m, 6H). 
IR(KBr): 3300-3400 br, 2935, 1680-1625 br, 1540, 1450, 1385(sharp), 1260, 1075 



ESI MS(ES+): for CeeHseNsds 
Calculated : 1259.538 
Found :(M+Na) + = 12.81.8 

1 132.4 (base peak), 567.1. 
UV(MeOH): W : 207, 231, 280 nm (e = 58232, 10790, 2997) 



Compound 33 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,11RH2-ben2yloxy-23-((1S,2S)-2-(3,5- 
di(benzyl(iso-propyl)aminomethyl-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)-1 2- 
20 benzyloxy-2, 11,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-methyl- 
5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 -c:2, 1 ■ 



/ID . 4 T7,1"0,13,16]hexaazacyclohenicosin-9-yl]-12-methyltetradecanamide. 
Partial 'H NMR : 7.28-7.43 (m, 15H, -OCH 2 Ph & 2 x -NCH 2 Ph ), 7.03 (s, 2H, Ar-H), 
5.33 (br, 1H), 4.68 (s, 2H, -OCH 2 Ph ), 3.87, 3.63 (2 x s, 8H), 3.0 (m, 2H), 1 2-1 3 (m 
25 12H ). 

IR(KBr): 3400-3500 br, 2945, 1680- 1630 br, 1540, 1460, 1385(sharp), 1260, 1080 
cm" 1 

ESI MS(ES+): for CyyHnaNgO^ 
Calculated : 1420.784 
30 Found :(M) + = 1420.9 

1293.4, 1144.9(base peak), 1024.4, 996.2, 648.1. 
UV(MeOH): W pH: 207, 227, 282 nm (e = 67687, 10661, 1465) 
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Compound 34 : 

NI-KeS.SS.MaS.ISS.ieS^OS.aaS^SaS^R.nR^S^CIS^S-CI-azinanylmethyl)- 
4-hydro- xyphenyl)-2-benzyloxy-1-hydroxyethyl)-12-benzyloxy-2,1 1 , 1 5-trihydroxy-6- 
((1 R)-1 -hydroxy- thyl)-20-hydroxymethyl-16-methyl-5,8, 1 4, 1 9,22,25- 
5 hexaoxoperhydrodiazolo[2, 1 -c:2, 1 -/] [1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2- 
methyltetradecanamide. 

Partial NMR : 7.25-7.41 (m, 10H, 2 x OCH 2 Ph ), 7.2 (dd, 1H, 8.5 hz & 1 .85 hz, Ar- 
H), 7.14 (d, 1H, 1.85 hz, Ar-H), 6.87 (d, 1H, 8.5 hz), 5.35 (br, 1H), 4.6 (s, 4H, 2x- 
OCH 2 Ph ), 4.14 (s, 2H ), 3.12 (m, 4H), 2.04 (m, 6H ). 
10 IR(KBr): 3300-3400 br, 2915, 1650, 1620, 1530, 1440, 1250, 1070 cm' 1 
ESI MS(ES) : for CesHiooNaOis 
Calculated : 1285.576 

Found : (M+Na) + = 1 308.6(base peak), 567.3 

UV(MeOH):- Xmax : 21 1 . 255, 288 nm (e = 73984, 20087, 5142) 

15 

Compound 35 : 

N1 -[(6S,9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-1 2-benzyloxy-23-((1 S)-2- 
benzyloxy-2-(3,5-di( 1-azinanylmethyl)-4-hydroxyphenyl)-1 -hydroxyethyl)-2, 11,15- 
trihydroxy-6-{1 R)-1 -hydroxy- ethyl )-20-hydroxymethy 1-1 6-methy 1-5,8,1 4, 1 9,22,25- 

20 hexaoxoperhydrodiazolo[2, 1 -c:2, 1 -/] [1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2- 

methyltetradecanamide: 

Partial 1 H NMR : 7.28-7.45 (m, 10H, 2 x -OCH 2 Ph ), 7.21 (2 x s, 2H, Ar-H ), 5.32 (br, 
1H), 4.65 (s, 4H, 2 x-OCH 2 Ph ), 4.11 (m, 4H), 2.98 (m, 8H ), 1.98 (m, 12H ). 
IR(KBr): 3300-3400 br, 2910, 1650, 1625 br,1530, 1440, 1250, 1070 cm' 1 

25 ESI MS(ES+): for C74H111N9O16 
Calculated : 1382.735 
Found :(M+Na) + = 1404.8 (base peak) 

1382.6, 1320.7, 1189.4, 1081.6, 808.5, 567.3. 
UV(MeOH): A. max : 209, 234, 290 nm (s = 46021, 9127, 3989) 

30 

Compound 36: 
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NH( 6 S,9S,14aS,15S,16S, 2 0S,23S.2 5a s,2 R .11R,- 2 3H(1S,-2-(^1- a2 o l an^e«h y „ 
4.hydro-xyph e nyl)-2-ben 2y ioxy-1- hydr oxye.hy l )-12- be nzyloxy-2,11,15-trihyd ro xy^ 
((1R)-1-hydroxy-ethyl)-20-hydroxymethyl-16-methyl-S,8 14 192225- 
hexaoxoperhydrodiazolop, 1 -c:2, 1-/] [1,4,7,10,1 3,16]hexaazacyclohenicosin-9- y i]-12 
methyltetradecanamide. 

Partial <H NMR : 7.25-7.41 (m, 10H, 2 x -OCH 2 Ph ), 7.25 (dd, 1H, 8.5 hz & 1 9 hz 
Ar-H), 7.14 (d. 1H. 1.9h 7 



Ar-H), 6.87 (d, 1H, 0.5 hz; Ai-H ),5.31 (br, 1H ) 4 67(s 
4H, 2 x-OCH 2 Ph), 4.13 (s, 2H ), 3.35 (m, 4H), 2.1 (m, 4H ) 
IR(KBr): 3300-3400 br, 2925, 1650, 1620, 1535, 1450, 1250, 1075 cm 1 
ESI MS(ES+): for Ce/HgaNeOie 
Calculated : 1271.549 
Found :(M+Na) + = 1293.6 (base peak) 

1159.0, 1114.5, 734.9. 
UV(MeOH): W 21 1 , 230, 278 nm (. = 6401 5, 27056, 6845) 

Compound 37: 

NH(6S,9S,14aS,1SS,16S,20S,23S,25aS.2R,11R)-1 2 ^ enzyloxy . 2 3 H(1s) . 2 . 

banzyloxy^-O.S-did-azolanylmethylM^ydroxyphenyO-l-hydroxyethyl)^ 1115- 
tnhydroxy-6-(<1R)-1 -hydroxy ath yl )-20-hydroxyme t hyl-16- m e.hyl-5,8 14 19 22 25- 

he X aoxoperhy d rodia 2 olo[2,1-c:2,1-/] [ 1,4,7,10,13,16 ] hexaa 2 a C yc.oh 9 nicos i 'n-9-y l] -l2- 
methyltetradecanamide. 
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Part a. H NMR : 7.28-7.41 (m, 10H, 2 x -OCH 2 Ph ), 7.10, 7.14 (2 x s, 2H, Ar-H), 5.33 

(br, 1H), 4.68 (s, 4H, 2 x -OCH 2 Ph ), 4.18 (m, 4H), 3.12 (m, 8H), 2.05 (m 8H) 

IR(KBr): 3320-3420 br, 2920, 1660-1630 br, 1530, 1465, 1080 cm" 1 

ESI MS(ES+): for C 72 H 10 7N 9 O 16 

Calculated : 1354.682 

Found :(M+Na) + = 1376.6 (base peak) 

1354.5, 1305.6, 1175.7, 1067.5, 653.8. 
UV(MeOH): W : 208, 230, 289 nm (s = 64738, 12888, 5155) 

Compound 38: 

NH(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,11R,-12-ben Z yloxy-23^(1S)-2- 
benzyloxy-1-hyd- rox y -2-(4-h y drox y -3-(4-m e th y |.1-a Z inan ylm e t h y 0 phenyl) ethyl,- 



2,11,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-16-methyl- 
5,8, 1 4,1 9,22,25-hexaoxoperhydrodiazolo-[2, 1 -:2, 1 - 
/][1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 
Partial 1 H NMR : 7.2-7.41 (m, 10H, 2 x -OCH 2 Ph ), 7.17 (dd, 1H, 8.32 hz & 1.8 hz, , 
5 Ar-H), 7.0 (d, 1 H, 1 .8 hz, Ar-H), 6.78 (d, 1 H, 8.32 hz, Ar-H ), 5.31 (br, 1 H ), 4.68 (s, 
4H, 2 x -OCH 2 Ph), 4.1 (s, 2H ), 2.65 (m, 4H), 1.85 (m, 4H), 1.28 (m,1H), 1.06 (m, 3H, 

CHCH j ). 

IR(KBr)(acetate salt) :-3330-3400 br, 2950, 1717, 1635, 1530, 1450, 1250, 1065, 
1065 cm- 1 
10 ESI MS(ES+): for CssKWNsO^ 
Calculated : 1299.602 

Found :(M+Na) + = 1321.7 (base peak), 559.47. 

UV(MeOH): X max : 208, 230, 284 nm (s = 49233, 17260, 3249) 

15 Compound 39: 

NI-KeS.gS.MaS.ISS.ieS^OS^SS^SaS^R.IIRJ-^-benzyloxy^-aiS)^- 
benzyloxy-1-hydroxy-2-(4-hydroxy-3,5-di(4-methyl-1-azinanylmethyl)phenyl)ethyl)- 
2,11,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxy methyl-1 6-methyl- 
5,8,14,1 9,22,25-hexaoxoperhydrodia-zolo [2, 1 -c:2, 1- 

20 /][1 ,4,7, 1 0, 1 3, 16]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.25-7.41 (m, 10H, 2 x -OCH 2 Ph ), 7.09, 7.21 (2 x s, 2H, Ar-H ), 
5.33 (br, 1H), 4.68 (s, 4H, 2 x OCH 2 Ph ), 4.11 (s, 4H), 2.7 (m, 8H ), 1.85 (m, 8H ), 
1.25 (m, 2H), 1.06 (m, 6H). 

IR(KBr)(915/78.D,acetate salt): 3350-3450 br, 2960, 1715(sharp), 1635, 1530, 1455, 
25 1060 cm" 1 

ESI MS(ES+): for CyeHnsNgOie 
Calculated : 1430.659 

Found :(M+Na) + = 1432.9 
30 1411.6, 1333.6, 1203.7, 1095.7, 808.3, 559.4, 667.6. 

UV(MeOH): Jw : 206, 237, 288 nm (e = 1463, 153, 29) 

Compound 40 : 

Printed:03- 11-2000 
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N1-[(6S I 9S I 14aS > 15S,16S,20S,23S l 25aS I 2R I 11R)-12-benzyloxy-23-((1S)-2- 

benzyloxy-1 -hydroxy-2-(4-hydroxy-3-{4-(3-trifluromethylphenyl)-1 ,4-diazinan-1 - 

ylmethyl)phenyl)ethyl)-2,1 1 .15-trihydroxy-6-((1R)-l-hydroxyethyl)-20-hydroxymethyl- 

1 6-methyl-5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 -c:2, 1 - 

/J[1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyl-tetradecanamide. 

Partial *H NMR : 7.28-7.5 (m, 10H, 2 x -OCH 2 Ph ), 7.15-7.27 (m, 4H, Ar-H), 7.12 (dd, 

1H, 8,22 hz , ft 1 38 hz ), 7.05 (d, 1H, 1.30 hz, Ar-H), 6.85 (d, 1H, 8.22 hz , Ar-H), 

5.32 (br, 1 H ), 4.68 (s, 4H, 2 x -OCH 2 Ph ), 3.85 (s, 2H ), 2.81 (m, 8H). 

IR(KBr): 3300-3400 br, 2910, 2330(sharp), 1640 br, 1610, 1515, 1430, 1300, 1220, 

1065 cm" 1 

ESI MS(ES+): for C 7 4H 10 2F3N 9 O 16 
Calculated : 1430.659 
Found :(M+Na) + = 1452.7 

1222.2 (base peak), 567.3. 

Compound 41 : 

N1-[(6S,9S.14aS,15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S)-2- 
benzyloxy-1 -hydroxy-2-(4-hydroxy-3,5-di(4-(3-trifluromethylphenyl)-1 ,4-diazinan-1 - 
ylmethyl)phenyl)- ethyl)-2,1 1 ,15-trihydroxy-6-{(1 R)-1 -hydroxy ethyl )-20- 
hydroxymethyl-1 6-methy I-5, 8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 -c:2, 1 - 
/][1,4,7,10,13,16]hexaazacydohenicosin-9-yl]-12-methyltetradecanamide. 



Partial 1 H NMR : 7.25-7.45 (m, 10H, 2 x -OCH 2 Ph ), 7.02-7.2 (m,10H, Ar-H), 5.33 (br, 
1H), 4.68 (s, 4H, 2 x -OCH 2 Ph ), 3.8 (s, 4H ), 2.75-2.9 (m, 16H ). 
IR(KBr): 3300-3400 br, 2925, 1660 br, 1610, 1540, 1455, 1330, 1260, 1075 cm" 1 
ESI MS(ES+): for CseHnsFeNude 
Calculated : 1672.903 
Found :(M+Na) + = 1695.5 
1222.6, 567.1. 

UV(MeOH): ^ : 212, 255, 282, 305 nm (e = 41827, 20244, 4567, 2018) 
Compound 42 : 

N1 -[(6S.9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-12-benzyloxy-23-((1 S)-2- 
benzyloxy-2-(3-dibenzylaminomethyl^-hydroxyphenyl)-1 -hydroxyethyl)-2, 1 1,15- 




trihydroxy-6-((1 R)-1 -hydro- xyethyl)-20-hydroxymethyl-1 6-methyl-5,8, 1 4, 1 9,22,25- 
hexaoxoperhydrodiazolo[2, 1 -c:2, 1 -/] [1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2- 
methyltetradecanamide. 



Partial 1 H NMR : 7.22-7.44 (m, 20H, 2 x -OCH 2 Ph & -N(CH 2 Ph) 2 ), 7.11 (dd, 1H, 8.6 
5 hz & 2.2 hz, Ar-H ), 7.08 (d, 1 H, 2.2 hz, Ar-H), 6.81 (d, 1 H, 8.6 hz, Ar-H ), 5.3 (br, 
1H), 4.68 (s, 4H, 2 x -OCH 2 Ph ), 3.6-3.7 (s, 4H ), 3.79 (s, 2H). 

I R(KBt). 3300-3400 b i , 2930, 1050 br , 1G15(sharp), 151 0 , 1435, 1240, 10 C 0 cm' 1 

ESIMS(ES+): for Ct7Hio4N 8 Oi 6 
Calculated : 1397.706 
1 0 Found : (M+Na) + = 1 421 .6 

1222.8 (base peak), 1114.1, 768.8, 567.2. 
UV(MeOH): W : 210, 228, 280 nm (e = 61484, 15835, 2697) 

Compound 43 : 

1 5 N1 -[(6S.9S, 1 4aS, 1 5S,16S,20S,23S,25aS,2R, 1 1 R)-23-((1 S,2S)-1 ,2-dihydroxy-2-(3- 
(4-(4-fluorophenyl)-1 ,4-diazinan-1-ylmethyl)-4-hydroxyphenyl)ethyl)-2,1 1 ,15- 
trihydroxy-6-((1R)-1-hydrOxyethyO-20-hydroxymethyl-12-methoxy-16-methyl- 
5,8, 14,1 9,22,25-tiexaoxoperhydro- diazolo[2, 1 -c:2, 1 - 
/][1 ,4,7, 1 0, 1 3, 16]hexaazacyclohenicosin-9-yi]-1 2-methyitetradecanamide. 
20 Partial 1 H NMR : 7.18 (dd, 1H, 8.40 hz& 1.53 hz), 7.08 (d, 1H, 1.53 hz, Ar-H ), 7.02 

(d. 4H. 8.25 hz. Ar-Hl 6.8 (d. 1H , 8.40 hz , Ar-H ). 5.12 ( d , 1H, 1.5 hz ), 3.83 ( s, 2H ), 

3.38 (s , 3H, OCH 3 ), 3.2 (br, 4H), 2.79 (br, 4H ). 

IR(KBr): 3300-3400br, 2930, 1645, 1620, 1510, 1440, 1380, 1230, 1070 cm' 1 
ESI MS(ES+): for CeoHgsFNgde 
25 Calculated : 1214.429 

Found: M+Na) + = 1236.7 

1124.5, 1056.4 (base peak), 1012.4, 808.4, 567.2. 
UV(MeOH): W : 205, 230, 282 nm (e = 35278, 16251, 1477) 
Compound 44 : 

30 N1-[(6S,9S,14aS,15S,16S,20S,23S l 25aS,2R,11R)-23-((1S,2S)-2-(3,5-di(4-(4- 

fluorophenyl)-1 ,4-diazinan-1 -ylmethyl)-4-hydroxyphenyl)-1 ,2-dihydroxyethyl)-2,1 1,15- 
trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 2-methoxy-1 6-methyl- 
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5,8, 1 4, 1 9,22,25-hexaoxoperhydrodia- zolo[2, 1 -c:2, 1 - 

/][1,4,7,10,13,16]hexaazacyclohenicosin-9-yl]-i2-methyltetradecanam 

Partial 1 H NMR : 7.13 (s, 2H, Ar-H ), 7.0-7.1(m, 8H, Ar-H), 5.12 (br, 1H ) 3 82 (s 

4H), 3.38 (s, 3H, OCH 3 ), 3.21 (br, 8H ), 2.78 (br, 8H). 

IR(KBr): 3300-3400br, 2930, 1645, 1620, 1510, 1440, 1380, 1230, 1070 cm" 1 
ESI MS(ES+): for C^HiosFaNnde 

Calculated : 1406.665 



Found :(M+Na) + = 1428.9 

1249.6, 1068.4 (base peak), 839.8, 567.1. 
UV(MeOH): *«. : 207, 215, 234, 284 nm (. = 46370, 30669, 14068, 2900) 

Compound 45 : 

N H(6S,9S,14aS,15S,16S,20S,23S,25aS^ 

hydroxy-3-(4-phenyl-1 ,4-diazinan-1-ylmethyl)phenyl)ethyl)-2,1 1 ,15-trihydroxy^- 

((1R)-1-hydroxyethyl)-20-hydroxymethyl-12-methoxy-16-methyl-5 8 14 1922 25- 

hexaoxoperhydrodiazolo[2,1-c:2,1-/][l,4,7,10,13,16]hexaazacyclohenicosin-9-y^ 
methyltetradecanamide. 

Partial 1 H NMR : 7.22-7.35 (m, 2H, Ar-H), 7.2 (dd, 1H, 8.22 hz & 1.98 hz Ar-H) 71 
(d, 1H, 1.98 hz, Ar-H ), 7.02 (m, 2H, Ar-H ), 6.9 (m, 1H, Ar-H ), 6.81 (d, 1H, 8.22* hz 
Ar-H ), 5.13 (d, 1H, 1.5 hz ), 3.9 (s, 2H ), 3.42 (s, 3H, OCH 3 ), 3.2-3.3 (br 4H ) 2 85- 
2.95 (br, 4H). ' ' 

-|RTKBr)T3350-3450 br, 2920, 1650 br, 1620, 1530, 1435, 1375, 1220 1070 cm- 1 
ESI MS(ES+): for C6oH 93 N 9 0 16 
Calculated : 1196.439 
Found :(M+Na) + = 1218.2 

1056.4(base peak),1025.1, 893.0, 567.3. 
UV(MeOH): W : 207, 232, 248, 279 nm (e = 44536, 15767, 15368, 3562) 



Compound 46 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S^ 

d,(4-phenyl-1 ,4-diazinan-1 -ylmethyl)-4-hydroxyphenyl)ethyl)-2, 11,1 5-trihydroxy-6- 
((1 R)-1 -hydroxy ethyl)-20-hydroxymethyl-1 2-methoxy-16-methyl-5,8, 1 4, 19,22,25- 
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hexaoxoperhydrodiazolo[2, 1 -c:2,1 -/][1 ,4,7,1 0,1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2- 
methyltetradecanamide 

Partial 1 H NMR : 7.24-7.41 (m, 4H, Ar-H ), 7.15 (s, 2H, Ar-H ), 7.0 (m, 4H, Ar-H ), 

6.89 (m, 2H, Ar-H ), 5.1 (br, 1H ), 3.83 (s, 4H ), 3.4 (s, 3H, CH 3 ), 3.12-3.21 (br, 8H ), 
5 2.68-2.95 (br, 8H ). 

IR(KBr): 3350-3450 br, 2920, 1650 br, 1620, 1530, 1435, 1375, 1220, 1070 cm' 1 
ESI MS(ES+): for C^Hi^NnO™ 

Calculated : 1370.684 

Found :(M+Na) + = 1393.0 
1 0 1 232.5, 1 054.3 (base peak), 1 042.0. 

UV(MeOH): Jtnw, : 205, 248, 279 nm (s = 29408, 8099, 1557) 

Compound 47 : 

N1-[(6S,9S,14aS,15S,16S,20S,23S,25aS,2R,11R)-12-benzyloxy-23-((1S)-2-(1H-1,3- 
1 5 diazol-1 -yl)-2-(3-( 1 H-1 ,3-diazol-1 -ylmethyl)-4-hydroxyphenyl)-1 -hydroxyethyl)- 

2, 1 1 , 1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl-1 6-ethyl- 

5,8,14,1 9,22, 25-hexaoxoperhydrodiazolo-[2,1-c:2,1- 

/][1 ,4,7, 1 0, 1 3, 1 6]hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide 

To a stirred solution of ornithine-5-benzylmulundocandin 2 (0.2 g, 0.182 mmol) in 
20 anhydrous N,N-dimethylformamide (10 ml) was added imidazole (0.122 g, 1.8 

mmol), paraformaldehyde (0.108 g, 3.6 mmol) and heated under reflux for 15 hr. 

Reaction progress was monitb7edTDyTtXT(20 %~MeOM/CHCl3)7TheTeaction work— 

up and purification procedure was similar to that of compound 6. Yield of the white 

solid 47 (0.03 g, 1 3.42 %). 
25 Partial 1 H NMR : 7.8-7.7 (m, 2H, Ar-H ), 7.42-7.28 (m, 5H, OCH 2 Ph ), 6.99-7.1, 7.19 

(2 x br, 6Hv ), 6.82 (d, 1H, 8.13 hz, Ar-H ), 5.32 (s,1H ), 4.67 (s , 2H, OCH 2 Ph ), 3.8 

(s, 2H ). 

ESI MS(ES+): for CffiHsgNnOie 
Calculated : 1228.444 
30 Found : (M+Na) + = 1250.41 1 30.4, 1063.6, 950.8, 805.7,* 357.9, 259.1 , 229.2(base 
peak). 

UV(MeOH): : 210, 271 nm (e = 53232, 2538) 
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TABLE III 





Comp. 
No. 


Starting 
Compound 


Secondary 
Amine 


Para- 
formal- 
dehyde 


Dioxan 
(ml)/ 
React, 
time (hr.) 


Comp.No. 
Yield 
(g , %) 


M.P.(°C) 


Mole Formula/ 

Mole.Weight 




7&8 


Orn-5-benzyl 
MLD(2) 


Pyrrolidin 
0.0647 g, 0.91 


0.0546 g, 
1.82 mmol 


10/4 


7 

0.025 g. 


7 

145(riec) 


7 

CGoH9 2 NaO i6 








0.1 g, 

0.091 mmol 


mmol 






23.24 
8 

0.023 g, 
19.98 


8 

NA 


1181.424 
8 

C65H101N9O-16 
1264.557 


* 


9&10 


2 

0.2 g, 

0.182 mmol 


1-(2- 

Flurophenyl), 
piperazine 
0.328 g, 
1.82 mmol 


0.109 g, 
3.64 mmo 


10/6 


9 

0.083 g, 

35.31 

10 

0.105 g, 
38.88 


9 

169 

10 
145 


9 

CesHssFNgO^ 

1290.527 

10 

C77H109F2NHO-16 
1482.763 


11&12 


2 

0.3 g. 

0.273 mmol 


1-(2- 

Chlorophenyl), 
piperazine 
0.536 g, 
2.73 mmol 


0.163 g, 
5.46 mmol 


15/5 


11 

0.16 g, 

44.81 

12 

0.074 g, 
17.87 


11 
105 

12 

109-110 


11 

CeeHgeCI N 9 0 16 

1306.982 

12 

C77H 109 Cl2NiiO 16 

1515.672 


13 


2 


N-(a,a,a- 

Trifluro-m- 

tolyl) 

piperazine 
0.419 g, 
1 .8 mmol 


0.109 g, 
3:64mmol 


10/5 


13 


13 


13 






0-2g, 

0.182 mmol 




0:165 g, 
67.59 


111 


C67H96F 3 N90 16 

1340.535 






14&15 


2 

0.25 g, 
0.228 mmol 


1-(2- 

Pyrimidyl), 
piperazine 
0.347 g, 
2.28 mmol 


0.136 g. 
4.56 mmol 


10/5 


14 

0.078 g, 

26.89 

15 

0.050 g, 
15.24 


NA 
NA 


14 

Ce^osNnOte 

1274.512 

15 

C73Hi07Ni5O 16 

1450.773 



Comp. 


r"4 ■ r*i 

oianing 


Q /*"* /"\ r"^ *\ ir-v . 

oeconaary 


Para- 


Dioxan 


comp.No. 


M.P.vC) 


Mole.Formula/ 


No. 


Compound 


Amine 


formal- 
dehyde 


(ml)/ 
React, 
time (hr.) 


Yield 

(g . %) 




Mole.Weight. 




2 


1-(4- 


0.163 g, 


15/5 


16 


16 


16 




0.3 g, 


Flurophenyl), 


5.46 mmol 




0.22 g, 


161 (dec) 


C66H96FN9O16 


16&17 


0.273 mmol 


piperazine 






62.41 
17 


17 


1290.527 
17 






2.73 mmol 






0.086 g, 
21.23 


103 


C77Hi09F2N 11 O 16 

1482.763 


18&19 


2 


1-Phenyl 


0.136 g, 


10/16 


18 


18 


18 




0.25 g, 


piperazine 


4.56 mmol 




0.11 g, 


164 


C66H97N9O16 




0.228 mmol 


0.369 g t 
2.28 mmol 






37.98 
19 

0.1 g, 30.39 


19 
134 


1272.537 
19 

C77H111N11O16 
1446.782 


20 


2 


Dibenzylamine 


0.136 g, 


10/24 


20 


20 


20 




0.25 g, 


0.449 g, 


4.56 mmol 




0.17 g. 


160-161 


C70H98N8O16 




0.228 mmol 


2.28 mmol 






57.12 




1307.582 


21 


2 


1 -Benzyl 


0.136 g, 


10/18 


21 


21 


21 




0.25 g, 


piperazine 


4.56 mmol 




0.18 g, 


154 


Cs/HagNgOig 




u.zzo rnrnoi 


U.4U1 g, 
2.28mmol 






61 .47 




1286.563 


22. 


2 


1-(2-Pyridyl) 


0.106 g, 


10/6 


22 


22 


22 




0.1 94g , 


piperazine 


3.54 mmol 




0.14 g. 


159-161 


C6sH9 6 Nio0 16 




0.177 mmol 


0.288 g , 1.77 






62.24 




T2737524 


23&24 


2 


1-(4- 


0.218 g, 


15/20 


23 


23 


23 




0.4 g, 


Methylphenyl) 


7.28 mmol 




0.19 g, 


140 


C67H9sN90 16 




0.364 mmol 


piperazine 
0.288 g t 
1.77 mmol 






40.55 
24 

0.034 g, 
6.33 


24 
166 


1286.583 
24 

C79Hii5Nn0 16 

1474.835 


25 


2 


1-(4-Pyndyl) 


0.163 g, 


15/7 


25 


25 


25 




0.3 g, 


piperazine 


5.46 mmol 




0.207 g, 


89 


C75H109N13O16 




0.273 mmol 


0.445 g , 2.73 
mmol 






52.31 




1448.457 


oft 




*f —r^ipenuino- 


U.191 g, 


a cm a 
1 5/Z.O 


26 


26 


26 




0.35 g t 


piperidine 


6.38 mmol 




0.27 g, 


87 


C66H103N9O16 




0.319 mmol 


0.536 g, 
3.19 mmol 






66.33 




1278.584 
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Comp 
No. 



27&28 



Starting 
Compound 



2 

0.325 g, 
0.296 mmol 



Secondary 
Amine 



1-(2,6- 
Dimethyl 
phenyl) 
piperazine 



Para- 
formal- 
dehyde 



0-177 g, 
5.92 mmo 



Dioxan 
(mO/ 
React, 
time (hr.) 



15/6 



Comp.No. 
Yield 
(g . %) 



27 

0.17 g, 
44.17 

28 



M.P.(°C) 



27 
165 

28 



Mole. Formula/ 
Mole.Weight. 



27 

C68H101N9O16 

1300.590 

28 



0.563 g, 
2.96 mmol 



g . 17.53 



136 



CaiHrnNnO^ 
1502.889 



29&30 



2 

0.35 g, 
0.319 mmol 



(1- 

Phenylethyl) 
piperazine 
0.607 g, 
3.19 mmol 



0.191 g, 
6.38 mmol 



15/8 



29 

0.13 g, 

31.37 

30 

0.205 g, 
42.80 



29 
142 

30 
110 



29 

1300.590 
30 

CsiHugNnO-ie 
1502.889 



31 



0-35 g, 
0.319 mmol 



N-(ter.butyl) 
benzylamine 
0.52 g, 
3.19 mmol 



0.191 g, 
6.38 mmol 



15/24 



32&33 



0.35 g, 
0.319 mmol 



N-(lsopropyl) 
benzylamine 
0.476 g, 
3.19 mmol 



0.191 g , 
6.38 mmo 



5/6 



34&35 



Om-5 & homo- 
Tyr-4-dibenzyl 
MLD(3) 
0.35 g, 
0.294 mmol 



Piperidine 
0.250 g , 2. 
mmol 



0.176 g , 
5.88 mmol 



30/31 



31 

0.03 g, 
7.39 



NA 



32 

0-13 g, 

32.39 

33 

0.125 g, 



27.61 



36&37 



ig. 

0.084 mmol 



Pyrrolidin 

.059 g , 0.84 
mmol 



0504 g , 
68 mmol 



10/3 



34 

0-17 g, 

19.64 

35 

0.25 g. 
26.88 



36 

0.021 g, 

19.64 

37 

0.05 g, 
43.89 



31 

C67H 10 oNaOi6 
1273.565 



32 
145 

33 

103-105 



32 

C66H9aNeOi 6 

1259.538 

33 

C77Hii 3 Ng0 16 



1420.784 



34 
NA 

35 

76-80 



34 

C68HiooNbOi6 

1285.576 
35 

•74H111N9O16 
1382.735 



36 
NA 

37 

81-83 



36 

C67H98N 8 0 16 

1271.549 
37 

C72H107N9O16 
1354.682 
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Comp. 


Starting 


Secondary 


Para- 


Dioxan 


Comp.No. 


M.P.fC) 


Mole.Formula/ 




No. 


Comoound 


Amine 


formal- 

1 \f 111 IMI 

dehyde 


(mlV 
^ii H// 

React, 
time (hr.) 


Yield 
(a %) 

\y t /ay 




Ulnlf* \A/pinht 

VlUICVVCI^IIl. 




38&39 


3 


4 -Methyl 


0.162 g , 


15/16 


38 


38 


38 






0.322 g, 


nineridine 


5 42 mmol 




0.09 g, 


1 35-1 37 


C69H102N8O16 






0.271 mmol 


0.268 g , 2.71 
mmol 






25.56 
39 


39 


1299.602 
39 














0.087 g, 


87-90 


W 7cH 1 <1 <S No C3 ■! <! 

w /0 < '113' to 














22.76 




1410.789 




40&41 


3 


N-(a,a,ct- 


0.213 g, 


20/6 


40 


40 


40 






0.422 g, 


Trifluro-m- 


7.1 mmol 




0.04 g, 


155-160 


C74Hi02F3NgO 16 






0.355 mmol 


tolyl) 

0 817 a 3 55 

mmol 






7.87 
41 

0.35 g, 
58.92 


41 

172-173 


1430.659 
41 

CaeHusFsNnO^ 
1672.903 




42 


3 


fiuci i£.y lai i in ic 


n 21 3 n 


15/1 8 


49 


42 


AO 






0 25 a 


0 414 a 2 1 


7 1 mmol 

1.1 1 1 II 1 IUI 




vj. i ou y, 


14Q-1 51 


W7rii04lNe^i6 






0 21 mmol 

W . 1 1 1 II 1 IUI 


mmol 

1 1 II 1 IUI 






4.4 12 




13Q7 70fi 






um-o- 




u.i / o g , 


1 o/o 


4o 


4o 


43 






methoxy , 


Flurophenyl) 


5.86 mmol 




0.19 g, 


191-192 


CeoH^FNgO^ 








piperdz.ine 






Oo.Ol 




12 14.4Z9 






0 3 n 
u.o y, 


0 528 n 
u.vj^io y, 






44 


44 
**** 


4A 






0 293 mmol 

W«<bWW 11 1111 V 1 


2 93 mmol 

*P« WW 1 III 1 IUI 






0 071 a 
16.99 


110 


v^71~105 , 2Im1V-'16 

1406.665 




4S&46 


4 


1 -Phenyl 


0.234 g , 


20/6 


45 


45 


45 






0.4 g t 


piperazine 


7.82 mmol 




0-23 g, 


114 


C60H93N9O16 






0.391 mmol 


0.634 g , 3.91 
mmol 






49.13 
46 

0.05 g, 
9.3 


46 
NA 


1196.439 
46 

C71H107N11O16 
1370.684 





( NA « Not Available ) 
( MLD = mulundocandin ) 
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Procedure for the preparation of compounds 49 & 50: 
To a stirred solution of mulundocandin 1 (4.8 g, 5.15 mmol) in anhydrous 
1,4-dioxane (150 ml), under nitrogen atmosphere was added anhydrous 
methylthioglycolate (1 1 .87 g, 1 1 1 .83 mmol) and a catalytic amount of 
p-toluenesulfonic acid (0.338 g, 1.758 mmol) and the reaction mixture was stirred at 
ambient temperature for 1 .5 hr. Reaction progress was monitored by TLC (20 % 
MeOH/CHCI 3 ). TLC analysis a fter 1 . 5 hr. s howed no starting uumpound. I he 



reaction was quenched at 5-10 °C by the addition of saturated aqueous NaHCOa and 
evaporated to smaller volume (25 ml). The above mixture was diluted with water 
(250 ml), extracted with n-BuOH (3 x 150 ml), washed with water (200 ml) followed 
by brine (200 ml). Combined organic extract was dried over anhydrous Na 2 S0 4 , 
filtered and was concentrated in vacuum to give gummy product, which was then 
dissolved in a minimum amount of methanol (15 ml), adsorbed on silica gel (1:1 
w/w), and was subjected to silica gel flash column chromatography. 0-15 % 
MeOH/CHCI 3 was used as 5 % step gradient elution. Evaporation of the appropriate 
fractions gave white compound 49 (3.171 g, 60.75 %) and 50 (0.885 g, 15.69 %). 

Compound 49 : 

Methyl-2-[(6S,9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-23-((1 S,2S)-1 ,2-dihydroxy- 
2-(4-hydroxyphenyl)ethyl)-2, 11,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20- 
hydroxymethyi-1 6-methyl-9-(1 1 -methyltridecylcarboxamido)-5, 8, 1 4, 1 9,22,25- 



lexaoxopeilnydrodiazelogrl^^^ 
ylsulfanyl] acetate. 

Partial 1 H NMR : 7.2 (d, 2H, 8.54 hz ), 6.8 (d, 2H, 8.54 hz ), 5.39 (br, 1H ), 3.75 (s 
3H, OCH 3 ), 3.45, 3.65 (2 x d, 2H, 15.78 hz ). 

IR(KBr): 3350, 2920, 1730, 1660-1620br, 1520, 1440, 1385, 1230, 1075 cm' 1 

ESI MS(ES+): for C51H81N7O17S 

Calculated : 1096.291 

Found :(M+Na) + = 1 118.5 (base peak) 

1074.6, 1044.7, 1012.6, 771.3, 589.2, 567.1. 
UV(MeOH): ^ pH: 206, 225, 277 nm (e = 1 1990, 5769, 9428) 
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Compound 50 : 

Methyl-2-[(6S > 9S,14aS,15S,16S,20S I 23S,25aS,2R,1 1 R)-2,11 ,15-trihydroxy-6-((1 R)- 
1 -hy- droxyethyl)-23-((1 S)-1 -hydroxy-2-(4-hydroxyphenyl)-2- 
methoxycarbonylmethylsulfanyl- ethyl)-20-hydroxymethyl-1 6-methyl-9-(1 1 - 
5 methy ltridecylcarboxamido)-5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 -c: 1 - 
/][1 ^J.IO.IS.ISlhexaazacyclohenicosin-^-ylsulfanyl]- acetate. 

Partia l 1 H NMR . 7.25, 7. 1 2 (2 x d, 2H, 0.55 hz), 0.0 (2 x d, 21 1, 0.55 hz ), 5.41 (br, — 

1 H ), 3.75 (s, 3H ), 3.65, 3.8 (2 x s, 3H ), 3.45, 3.64 (2 x d, 2HJ, 3.21-2.85 (m, 2H ). 
IR(KBr): 3300-3400 br, 2930, 1740(ester), 1680-1610 br, 1520, 1435, 1380, 1260, 
10 1070 cm" 1 

ESI MS(ES+): for CwHasNzChsSa 

Calculated : 1184.414 

Found :(M+Na) + = 1206.6 (base peak) 

1100.6, 966.5, 859.3, 808.5, 567.2. 
1 5 UV(MeOH): >W 204, 227 nm (e = 9685, 2421 ) 



Procedure for the preparation of compounds 51 & 52:- 
To a stirred solution of mulundocandin 1 (2.3 g, 2.28 mmol) in anhydrous 1,4- 
dioxane (100 ml), under nitrogen atmosphere was added anhydrous thiophenol (4.29 
20 g, 38.95 mmol) and a catalytic amount of p-toluenesulfonic acid (0.23 g, 1 .196 mmol) 
and the reaction mixture was stirred at ambient temperature for 3 hr. Reaction 
progress was monitored by TLC (20 % MeOH/CHCI 3 ). The reaction workup and 
purification process were similar to that described for compounds 49 and 50. Yield of 
the white solid 51 (1.241 g, 49.44 %) and 52 (0.478 g, 17.57 %). 

25 

Compound 51 : 

N1 -[(6S.9S, 14aS, 1 5S.1 6S,20S,23S,25aS,2R, 1 1 R)-23-((1 S,2S)-1 ,2-dihydroxy-2-(4- 
hydro- xyphenyl)ethyl)-2, 1 1 ,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20-hydroxymethyl- 
1 6-methyl -5,8, 1 4, 1 9,22,25-hexaoxo-l 2-phenylsulfanylperhydrodiazolo[2,1 -c:2, 1 - 
30 /][1 ,4,7, 1 0, 1 3, 1 6] hexaazacyclohenicosin-9-yl]-1 2-methyltetradecanamide. 

Partial 1 H NMR : 7.58 (m, 2H), 7.33 (t, 3H, 2.63 hz ), 7.2 (d, 2H, 8.39 hz), 6.8 (d, 2H, 
8.39 hz), 5.69 (br, 1H ). 

IR(KBr): 3400-3300br, 2940, 1670, 1630, 1525, 1460, 1390, 1250, 1075 cm* 1 
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ESI MS(ES+): for CsaHsiNtCmsS 

Calculated : 1100.326 

Found :(M+Na)* = 1122.6 (base peak) 

1078.7, 1012.5, 970.6, 808.5, 771.3, 567.3. 
UV(MeOH): X max : 206, 228, 265 nm (e = 36860, 22336, 4703) 

Compound 52 : — — 

N1 -[(6S.9S, 1 4aS, 1 5S, 1 6S,20S,23S,25aS,2R, 1 1 R)-2, 11,1 5-trihydroxy-6-((1 R)-1 - 
hydroxy- ethyl)-23-(( 1 S)-1 -hydroxy-2-(4-hydroxyphenyl)-2-phenylsulfanylethyl)-20- 
hydroxymethyl-16-methyl-5,8,14,19,22,25-hexaoxo-12-phenylsulfanylperhydrodia- 
zolo[2,1-c:2,1-/] [1 ,4,7, 10,13,16]hexaazacyclohenicosin-9-yl]-12- 
methyltetradecanamide. 

Partial 1 H NMR : 7.58 (m, 2H ),7.30 (t, 3H, 3.3 hz ),7.18-7.25(m, 5H, homo-Tyr-4- 

SPh ), 6.91 (d, 2H, 8.4 hz), 6.61 (d, 2H, 8.4 Hz),5.69 (br, 1H). 

IR(KBr): 3400-3300 br, 2940, 1680-1620 br, 1520, 1450, 1380, 1240, 1075 cm' 1 

ESI MS(ES+): for CeoHasNyO-^ 

Calculated : 1192.484 

Found :(M+Na) + = 1214.6 (base peak) 

1136.7, 466.5. 
UV(MeOH): W 205, 255 nm (s = 32415, 4892) 



Compound 53 : 

Methyl-2-[(6S,9S,14aS,15S l 16S,20S,23S,25aS,2R I 11R)-23-((1S,2S)-1,2-dihydroxy- 
2-(4-hydroxyphenyl)ethyl)-2, 11,1 5-trihydroxy-6-((1 R)-1 -hydroxy ethyl )-20- 
hydroxymethyl-1 6-methyl-9-(1 1 -methyltridecylcarboxamido)-5,8, 1 4, 1 9,22,25- 
hexaoxoperhydrodiazolo[2, 1 -c:1 -/][1 ,4,7, 1 0, 1 3, 16]hexaazacyclohenicosin-1 2- 
ylsulfonyl] acetate. 

To a stirred solution of thioether 49 (0.515 g, 0.47 mmol) in 70 ml of 1:1 
acetonitrile/water at ambient temperature was added OXONE® (0.577 g, 0.94 mmol). 
After a period of 1 hr. TLC analysis (20 % MeOH/CHCI 3 ) showed conversion to a 
more polar product to be complete. The reaction mixture was evaporated under 
reduced pressure to smaller volume (25 ml). White sold precipitated out was filtered 
off, washed with water (25 ml) dried under high vacuum to yield nearly 90 % pure 
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sulfone 52 (0.45 g, 84.90 %). This was used without purification for further 
reactions.(OXONE = KHSOs, KHS0 4 , K 2 S0 4 ; 2:1:1). 

Partial 1 H NMR : 7.18 (d, 2H, 8.58 hz ), 6.8 (d, 2H, 8.58 hz ), 5.6 (br, 1H ), 3.92-4.08 
(m, 2H, SO2CH2CO2CH3 ), 3.85 (s, 3H, -OCH 3 ). 
5 IR(KBr): 3500-3400 br, 2920, 2890, 1680-1625 br, 1525, 1445, 1225, 1080 cm' 1 
ESI MS(ES+): for C5iH 8 iN 7 0 19 S 

Ca l culated. 11 28.289 

Found :(M+Na) + = 1150.6 (base peak) 

1034.5, 1144.6, 1012.5, 968.5, 808.6, 771.4, 567.4. 
10 UV(MeOH): W 208, 223, 276 nm (e = 43326, 31366, 3587) 

Compound 54 : 

N1 -[(6S.9S, 1 4aS, 1 5S.1 6S,20S,23S,25aS,2R,1 1 R)-12-cyano-23-((1 S,2S)-1 ,2- 
dihydroxy-2-(4-hydroxyphenyl)ethyl)-2,1 1 ,1 5-trihydroxy-6-((1 R)-1 -hydroxyethyl)-20- 

1 5 hydroxymethyl-1 6-methyl-5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 -c:2, 1 - 
/][1 ,4,7, 1 0, 1 3, 1 6]hexaaza-cyclohenicosin-9-yl]-1 2-methyltetradecanamide. 

A solution of ornithine-5-sulfone 53 (0.5 g, 0.443 mmol) and sodium cyanide 
(0.1 g, 2.04 mmol) in anhydrous N,N-dimethylformamide (10 ml), under nitrogen 
atmosphere was stirred at ambient temperature for 1 hr. Reaction progress was 

20 monitored by TLC (20 % MeOH/CHCI 3 ). The reaction mixture was diluted with water 
(150 ml), extracted with n-BuOH (3 x 100 ml), washed with water (150 ml) followed 
by brine (150 ml). Combined organic extract was dried over anhydrous Na 2 S04, 
filtered and was concentrated in vacuum to give a crude product. This was then 
dissolved in a minimum amount of methanol (5 ml), adsorbed on silica gel (1:1 w/w), 

25 and was subjected to silica gel flash column chromatography. 0-20 % MeOH/CHCb 
was used as 5 % step gradient elution. Evaporation of the appropriate fractions gave 
ornithine-5-cyanocompound 54 (0.16 g, 35.55 %). Yield is calculated from nearly 90 
% pure starting compound. 

Partial 1 H NMR : 7.18 (d, 2H, 8.55 hz), 6.78 (d, 2H, 8.55 hz), 5.17 (br, 1H). 
30 13 C NMR Spectrum-: 

177.08, 176.94, 174.72, 174.31, 174.17, 174.08, 173.56, 173.47, 172.98, 172.81, 
172.20, 171.28, 170.73, 159.21, 133.70, 130.52, 130.24, 119.69, 118.80, 117.04, 
77.41, 76.60, 72.12, 71.83, 70.65, 69.93, 69.64, 69.00, 68.83, 64.27, 63.89, 63.31, 
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63.08, 59.38, 59.18, 58.06, 57.04, 56.38, 54.70, 54.42, 54.21, 53.69, 53.43, 52.28, 

46.13, 39.89, 39.37, 38.56, 37.63, 36.94, 36.45, 36.19, 31.19, 31.57, 31.37, 31.28, 

31.14, 31.05, 28.97, 27.84, 27.55, 21.06, 20.45, 12.56, 12.19, 12.04. 

IR(KBr): 3330-3400 br, 2910, 2320(CN peak), 1650, 1620, 1510, 1430, 1370, 1230, 
5 1070 cm* 1 

ESI MS(ES+): for C^HUNaOis 

Calculat e d : 1017.170 

Found :(M+Na) + = 1039.6 (base peak) 
999.6, 995.5, 887.4, 567.4. 
10 UV(MeOH):- W 205, 223, 276 nm (e = 16989, 1 0046, 986) 

Compound 55 : 

N1-[(6S,9S,14aS,15S I 16S,20S,23S,25aS,2R,11R)-12-aminomethyl-23-((1S,2S)-1,2- 
dihy- droxy-2-(4-hydroxyphenyl)ethyl)-2,1 1,15-trihydroxy-6-((1 R)-1-hydroxyethyl)-20- 

1 5 hydroxy- methyl-1 6-methyl-5,8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 -c:2, 1 - 
/][1 ,4,7, 1 0, 1 3, 1 6] hexaazacyclohenicosin-9-yl]-1 2-methy Itetradecanamide. 

To a saturated solution of ammonia in anhydrous methanol (10 ml) was added 
53 (0.1 g, 0.098 mmol) and a catalytic amount of Raney Nickel (0.03 g). The reaction 
vessel (hydrogenation bottle, 250 ml) was evacuated by aspirator and thoroughly 

20 purged with hydrogen (three times). The resulting heterogeneous mixture was stirred 
under hydrogen atmosphere at 45 lb/in 2 pressure for 4 hr. TLC analysis (20 % 
methanol/CHCI 3 ) showed complete conversion to a more polar product. The catalyst 
was filtered off through celite and the filtrate was concentrated under vacuum to give 
a crude product, which was subjected to reverse-phase (5g, C-18) flash column 

25 chromatography eluting with 50-90 % acetonitrile/water as 10 % step gradient 
Lyophilization of the appropriate fractions provided 55 (0.053 g, 52.79 %). 
Partial 1 H NMR : 7.18 (d, 2H, 8.50 hz ), 6.8 (d, 2H, 8.50 hz ), 2.1 (m, 2H), iminol 
proton shifted upfield. 
ESI MS(ES+): for C^HsoNsds 

30 Calculated : 1021.210 

Found :(M+Na) + = 1043.5 (base peak) 

1019.4, 985.6, 852.8, 778.7. 760.7, 516.1, 392.4. 
UV(MeOH): W 206, 225, 277 nm (e = 29806, 2671 1, 6481) 
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Compound 56 : 

NI-^SS.SS.MaS.ISS.ieS^OS^SS^SaS^R.HR^-aiS^SH^-ciihydroxy^^- 

hydro- xyphenyl)ethyl)-2,1 1 ,15-trihydroxy-6-((1 R)-1-hydroxyethyl)-20-hydroxymethyl- 
5 1 6-methyl-1 2-(2-morpholinoethylamino)-5,8, 1 4, 1 9,22,25- 

hexaoxoperhydrodiazolo[2,1-c:2,1-/] [1 ,4,7, 10,13,16]hexaazacyclohenicosin-9-yl]- 

1 2-methyltetradecanamide. 

To a stirred solution of ornithine-5-sulfone 53 (0.1 g, 0.089 mmol) in 

anhydrous 1,4-dioxane (10 ml), under nitrogen atmosphere was added 4-(2- 
10 aminoethyl) morpholine (0.495 g, 3.8 mmol) and the reaction mixture was stirred at 

25-60°C for 1 hr. Reaction progress was monitored by TLC (20 % MeOH/CHCfe). 

The reaction work-up was similar to that described for compound 54. Crude product 

was purified by using reverse-phase (4 g, C-18) flash column chromatography 

eluting with 50-90 % acetonitrile/water as 10 % step gradient. Lyophilization of the 
1 5 appropriate fractions provided 56 (0.07 g, 70.5 %) Yield is calculated from nearly 90 

% pure starting compound. 

Partial 1 H NMR : 7.2 (d, 2H, 8.55 . hz ), 6.8(d,.2H, 8.55 hz), 5.04 (br, 1H ), 3.7-3.8 
(m, 4H ), 2.35-2.2 (m, 8H ). 

IR(KBr): 3300-3400 br, 2930, .1680-1620 br, 1520, 1435, 1380, 1260, 1070 cm" 1 
20 ESI MS(ES+): for C^HasNgOie 
Calculated : 1120.341 
Found :(M+Na) + = 1142.6 (base peak) 
1130.6, 540.3. 



25 Compound 57 : 

N1-[(6S,9S, 1438,155,163,208,238,2535,2^11 R)-12-(1H-1,3-diazolo-1-yl)-23- 

((1 S,2S)-1 ,2-dihydroxy-2-(4-hydroxyphenyl)ethyl)-2,1 1 ,1 5-trihydroxy-6-((1 R)-1- 
hydroxyethyl)-20-hydroxymethyl-1 6-methyl-5,8,1 4, 1 9,22,25- 
hexaoxoperhydrodiazolo[2,1 -c:2,1 -/][1 ,4,7,1 0, 1 3, 1 6] hexaazacyclohenicosin-9-yl]- 
30 1 2-methyltetradecanamide. 

To a stirred solution of ornithine-5-sulfone 54 (0.1 g, 0.089 mmol) in anhydrous 1,4- 
dioxane (10 ml), under nitrogen atmosphere was added imidazole (0.024 g, 0.356 
mmol) and the reaction mixture was stirred at 25-60°C for 1 hr. Reaction progress 
was monitored by TLC (20 % mehtanol/CHCI 3 ). After one hour the reaction mixture 
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was diluted with water (100 ml), extracted with n-BuOH (3 x 50 ml), washed with 
water (100 ml) followed by brine (100 ml). Combined organic extract was dried over 
anhydrous Na 2 S0 4 and was concentrated in vacuum to give a crude product The 
crude product was purified by using reverse-phase (5g, C-18) flash column 
chromatography eluting with 50-90 % acetonitrile/water as 10 % step gradient 
Lyophilization of the appropriate fractions provided 57 (0.06 g, 64.03 %) Yield is 

calculated from nearly 90 % pure starting m m pou nd. 

Partial 1 H NMR : 7.8 (s, 1H ), 7.65 (br s, 2H), 7.18, (d, 2H, 8.55 hz ),6.8(d 2H 8 55 
hz), 5.30 (brs, 1H). 

IR(KBr): 3350-3400 br, 2931, 1650 br, 1620, 1520, 1455, 1390, 1225, 1065 cm" 
ESI MS(ES+) : for C51H79N9O15 
Calculated : 1 058.230 
Found : (M + ) = 1058.6 

1044.6, 1012.4, 968.5, 848.5, 771.3, 567.4 

Note Starting compound (ornithine-5 and homo-tyrosine^-disulfone mulundocandin) 
for the preparation of compounds 57, 58 and 59, was prepared from thioether 49 
using the process outlined for preparation of compound 52. 

Compound 58 : 

N1-[(6S,9S,14aS,15S,16S,20S^ 
^_droxy^^roxyphenyl)ethyl)^ 

hydroxymethyl-16-methyl-5,8,14,19,22,25-hexaoxoperhydrodiazolo[2,1-c:2,1- 
/][1 ,4,7, 1 0, 1 3, 1 6]hexaaza- cyclo henicosin-9-yl]-1 2-methyItetradecanamide 
Using the process outlined for the preparation of 54, a solution of ornithine-5 & 
homo-tyrosine-4-disulfone mulundocandin (0.5 g, 0.4 mmol) and anhydrous sodium 
cyan.de (0.2 g, 4.08 mmol) in anhydrous N,N-dimethylformamide (10 ml), under 
nitrogen atmosphere was stirred at ambient temperature for 1 hr to yield 
dicyanomulundocandin 58 (0.19 g, 46.22 %). 

Partial 1 H NMR : 7.2 (d, 2H 8 22 hz ) 6 8*5 m ova « 00 k,\ - • , 

v«, o.^ nz o.tK> (d, 2H, 8.22 hz), immol proton shifted 

upfield. 

IR(KBr): 3330-3400 br, 2910, 2320(CN peak), 1650, 1620, 1510, 1430 1370 1230 
1070 cm- 1 ' 

ESI MS(ES+): for C^H 7S H 9 0^ 




DESC 



Calculated : 1026.189 
Found :(M+Na)* = 1048.5 (base peak) 
1004.2, 887.3. 



5 Compound 59 : 

N1-[(6S,9S ) 14aS l 15S,16S,20S,23S ) 25aS,2R,11R)-12-azido-23-((1R)-2-azido-1- 

hydr™y-?-(4-hyHrnYyphenyl)ethyl)-? , 11,1 5-trihydroxy-6-( (1 R)-1 -hydroxvethvn-20- 

hydroxy methyl-1 6-methy I-5, 8, 1 4, 1 9,22,25-hexaoxoperhydrodiazolo[2, 1 -c:2, 1 - 
/][1 ,4,7, 1 0, 1 3, 1 6]hexaaza- cyclohenicosin-9-yl]-1 2-methyltetradecanamide. 

1 0 Using the process outlined for the preparation of 55, a solution of ornithine-5 & 
homo-tyrosine-4-disulfone mulundocandin (0.2 g, 0.16 mmol), anhydrous sodium 
azide (0.104 g, 1.6 mmol) in anhydrous 1,4-dioxane (10 ml), was stirred at 25-50°C 
for 2 hr. Crude product was purified by using semi preparative HPLC. (semiprep RP- 
18 column, 250 x 16 mm, 10jx particle size, 70 % acetonitrile/water as a eluant, 8 

1 5 ml/min. flow rate, X = 220 & 270 nm). Lyophilization of the appropriate fractions 
provided 59 (0.115 g, 67.84 %). Yield is calculated from nearly 90 % pure starting 
compound. 

Partial 1 H NMR : 7.28, 7.14 (2 x d, 2H, 8.88 hz ), 6.83 (t, 2H, 8.88 hz ), 5.39(d, 1H, 
1 .86 hz ). 

20 IR(KBr): 3300-3400 br, 2930, 2100(sharp), 1650, 1620, 1515, 1440, 1240, 1070 cm' 1 
ESI MS(ES+): for C48H75N13O14 

Calculated : 1058.194 

Found : (M+Na) + = 1080.5 

1037.6, 873.9, 816.6, 567.0. 
25 UV(MeOH): JW 206, 221 , 275 nm (e = 21 1 63, 8266, 1 985) 

Compound 60 : 

NI-UeS.gS.^aS.ISS.ieS^OS^SS^SaS^R.HR^.H.IS-trihydroxy-e-aiRJ-l- 
hydroxy- ethyl)-23-((1 R,2R/S)-1 -hydroxy-2-(4-hydroxyphenyl)-2-(2-morpholinoethyl- 
30 amino)ethyl)-20-hydroxymethyl-1 6-methyl-1 2-(2-morpholinoethylamino)- 
5,8, 14,1 9,22,25-hexaoxoper- hydrodiazolo[2, 1-c:2,1 - 
/][1,4,7,10,13,16]hexaazacyclohenicosin-9-yl]-12-methyltetradeca- namide. 
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Using the process outlined for the preparation of 54, a solution of ornithine-5 & 
; homo-tyrosine-4-disulfonemulundocandin (0.2 g, 0.16 mmol), 4-(2- 

aminoethyl)morpholine (0.208 g, 1.6 mmol) in anhydrous 1,4-dioxane (10 ml), was 
| stirred at 25-50°C for 2 hr. Crude product was purified by using semi preparative 

5 HPLC. (semiprep RP-1 8 column, 250 x 1 6 mm, 1 0n particle size, 70 % 

acetonitrile/water as a eluant, 8 ml/min. flow rate, X = 220 & 270 nm). Lyophilization 
of tne appropriate fractions provided 60 (0.093 g, 43.89 %). Yield is calculated from 

nearly 90 % pure starting compound. 

Partial 1 H NMR : 7.26 (t, 2H, 8.55 hz), 6.8 (d, 2H, 8.55 hz ), 5.04 (br, 1H ), 3.7-3.8 
10 (m, 8H), 2.4-2.27 (m, 16H ). 
| IR(KBr): 3300-3400 br, 2930, 1680-1620 br, 1520, 1435, 1380, 1260, 1070 cm" 1 

ESI MS (ES+): for CeoHioiNnOie 

Calculated : 1232.516 

Found : (M+Na)* = 1254.8 (base peak) 
1 5 1 1 33.6, 990.6, 946.4, 302.8. 
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1 . A cyclohexapeptide compound of the general formula I ; 




OH 



-wherein r 



R' is C9-C20 alkyl; C9-C20 alkenyl; C9-C20 alkoxyphenyl; an aryl group selected 
from: phenyl, biphenyl, terphenyl and naphthyl; d-Ci 2 alkylphenyl; C1-C12 
alkenylphenyl; C1-C12 alkoxyphenyl; linoleoyl; palmitoyl; 12-methylmyristoyl; 
10,12-dimethylmyristoyl; or -COCeH^pJOCsHir, 

R1 and R3 are independently -OH; -CN; -CH 2 NH 2 ; -N 3 ; aryl; substituted aryl; a 
heterocyclic and substituted heterocyclic with 1 -3 of the same or different 
heteroatoms; aminoalkylamino; mono or di-substituted linear or cyclic 
aminoalkylamino; -OR, wherein, R is C1-C2 alkyl; substituted alkyl of the type - 
(CH 2 ) n -X .where n is 1-5 and X is CI, Br, I, COOY, CN, NH 2 or a heterocyclic and 
where Y is Ci-C 6 linear or branched alkyl; C^C^alkenyl; aryl; fused aryl; 
substituted aryl; a heterocyclic containing 1-3 heteroatoms; mono or di- 




substituted aminoalkyl; or a hydroxy protecting group; and R 3 may additionally 
be imidazolyl;. 

R2 and R4 are independently -H or -OH; 
Rs is : -H or -CH 3; 
5 R 6 is : -H, -CH 3 or -CH 2 CONH 2: 
R 7 is : -H. -CH a or-OH: 

Rs and R9 are independently -H or -CH 2 -Sec.amine in which the sec.amine is 
attached to -CH 2 through its N linkage; 

and its pharmaceutical^ acceptable salts. 

10 

2. A compound of the formula I as claimed in claim 1 wherein R1 is -OH or -OR, 
and R3 is -OH, -OR or imidazolyl wherein R in each case is C1-C12 alkyl , 
substituted alkyl of the type -(CH 2 ) n -X, where n is 1-5, X is CI, Br, I, COOY, CN, 
NH 2 or a heterocyclic and Y is a d-Ce linear or branched alkyl; -C^Ci^alkenyl; 

15 aryl; fused ary; substituted aryl; a heteroaryl containing 1-3 heteroatoms; a 

heterocyclic containing 1-3 heteroatoms; mono or di-substituted aminoalkyl; or a 
hydroxy protecting group. 

3. A compound of the formula I as claimed in claim 1 or claim 2, wherein R' is 
20 linoleoyl, palmitoyl, 1 2-methylmyristoyl, 1 0,1 2-dimethylmyristoyl or - 

COC 6 H4(p)OC8H 17 . " 

4. A compound of the formula I as claimed in claim 1 , 2 or 3, wherein to the 
nitrogen atom of the secondary amine are attached the same or different groups 

25 selected from: Ci-Ci 2 alkyl, C 2 -Ci 2 alkenyl, aryl, substituted aryl, alkylaryl and 
substituted alkylaryl, or the nitrogen atom of the secondary amine is part of a 
heterocyclic group, optionally substituted by one or more of: Ci-C 6 alkyl, Ci-C 6 
alkenyl, aryl, amino, nitro and halogen, or a fused heterocyclic group, whereby 
the heterocyclic group contains 1-3 of the same or different heteroatoms. 

30 

5. A compound of the formula I as claimed in any one of the preceding claims, 
wherein the secondary amine is selected from: piperidine, pyrrolidine, 4- 
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methylpiperidine, morpholine, dimethylamine, diisopropylamie, 4-piperidino- 
piperidine, piperazine, 1-methylpiperazine, 1-(2-fluorophenyl)piperazine, 1-(2- 
chlorophenyOpiperazine, 1 -(2-pyrimidyl)pipera2ine, 1 -(4-fluorophenyl)piperazine, 
N-(a,a 1 a-trifluoro-m-toly!)piperazine, 1 -phenylpiperazine, 1-benzylpiperazine, 1- 
(2-pyridyl)piperazine, 1 -{4-pyridyl)piperazine, 1-{4-methylphenyl) piperazine, 1- 
(2,6-dimethylphenyl)piperazine, 1-(1-phenylethyl)piperazine, dibenzylamine, N- 
(tert-butyl)benzvlamine and N-( isnprn P y| ) h«nzylaminc. 



A compound of the formula I as claimed in claim 1, wherein R' is 12- 
methylmyristoyl, and R 3 are independently -OH, -CN, -CH 2 NH 2 , -N 3 , aryl, 
substituted aryl, heterocyclyl and substituted heterocyclyl having 1-3 of the same 
or different heteroatoms, aminoalkylamino, or mono or di-substituted linear or 
cyclic aminoalkylamino, Re and R 7 are both -CH 3 , Re is -H, and Re and R 9 are 
both -H. 

A pharmaceutical composition comprising an effective amount of the compound 
of the formula I or a pharmaceutically acceptable salt thereof as claimed in any 
one of the preceding claims, and a pharmaceutically acceptable carrier. 



8. A compound of the formula I as claimed in any one of claims 1 to 6 or a 
pharmaceutically acceptable salt thereof for use as an anti-fungal agent. 



7. 



9. A process for the production of a compound of the general formula I as claimed in 
claims 1 -5 , comprising the steps of: 

(a) reacting a cyclohexapeptide compound of the formula I .wherein R\ R 2 , R4, 
Rs, Re and R 7 are as defined in claim 1 , 2 or 3 , R, and R3 are both -OH, and Re 
and Rgare -H , with an alcohol in the presence of an add in an aprotic solvent at 
a temperature ranging from 0°C to 60° to obtain the corresponding 
cyclohexapeptide derivative of the formula I wherein R', R 2 , R4, Rg, r 6 and R 7 are 
as defined in claim 1, 2 or 3, R, and R 3 are independently -OH or -OR such that 
at least one of R, or Ra is -OR, wherein R is C,-Ci 2 alkyl. C2-Ci 2 alkenyl, fused 
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aryl, substituted aryl, a heterocyclyl containing 1-3 heteroatoms, mono or di- 
substituted aminoalkyl, or a hydroxy protecting group, and R 8 and R 9 are -H; 

b) reacting the compounds obtained in step (a) with a secondary amine in presence 
of paraformaldehyde in an aprotic solvent at a temperature ranging from 60X to 
150°C to yield the desired compound of formula I, isolating and purifying the 
resulting compound of formula I from the reaction mixture in a known manner and 

'f desired, converting the compound of formula I into its pharmaceutical^ 

acceptable salt in a known manner. 



10 1 0. A process for the preparation of a cyclohexapeptide compound of the formula I 
as claimed in any one of claims 1 to 6, comprising the steps of : 

(a) reacting mulundocandin of the following formula IV, 



OH 



15 



H 3 C 




OH 



with a nucleophile in presence of an acid in an aprotic solvent at a temperature 
ranging from 0»C to 60" to obtain the corresponding cyclohexapeptide derivative 
of formula V; 
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OH 



wherein Ri and R3 are -OH or -SR such that at least one of R A or R3 is -SR, 
wherein R in each case is C1-C12 alkyl, substituted alkyl of the type -(CH 2 ) n -X, 
wherein n is 1-5 and X is CI, Br, I, COOY, CN, NH 2 , or a heterocyclic, Y is d-C 6 
5 linear or branched alkyl chain; C2-C 12 alkenyl; aryl; fused aryl; substituted aryl; a 

heterocyclyl containing 1-3 heteroatoms : mono o r di-substituted aminoatkyl;_or^ 

a hydroxy protecting group. 

(b) reacting the compounds of formula V as obtained in step (a) with an 
1 0 oxidising agent in an aqueous medium at a temperature ranging from 20°C to 

60°C to obtain the corresponding sulfones (VI), wherein and R3 are -OH or - 
S (0 2 )R such that at least one of Ri or R3 is -S0 2 R, wherein R is a Ci-Ci 2 
alkyl, substituted alkyl of the type -(CH 2 )„-X, wherein n is 1-5 and X is CI, Br, I, 
COOY, CN, NH 2 , a heterocyclic, Y is a Ci-C 6 linear or branched alkyl chain; d- 
15 Ci 2 alkenyl; aryl; fused aryl; substituted aryl; a heterocyclyl containing 1-3 

heteroatoms; mono or di-substituted aminoalkyl; or a hydroxy protecting group; 
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c) reacting the sulfone (VI) obtained in step (b) with a nucleophile in a solvent at a 
temperature ranging from 20°C to 60°C to obtain the desired compound of the 
formula I, isolating and purifying the resulting compound of the formula I from the 
reaction mixture in a known manner and if desired, converting the compound of 
5 formula I into its pharmaceutical^ acceptable salt in a known manner. 



